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DIAGNOSTIC ASSAY 

FIELD OF TJIE INVENTION 

5 The present invention relates generally to a diagnostic device including a prognostic assay 
for parameters which are indicative of a condition or event associated with the systemic 
vasculature. More particularly, the present invention provides an assay to detect parameters 
associated with a vascular disease including cardiovascular, stroke, pulmonary, 
renovascular, cerebrovascular, thrombotic or generalised arterial or venous condition or 

10 event including acute coronary syndrome such as but not limited to acute myocardial 
infarction, heart failure, atheromoma or a thrombotic condition. Hie identification of these 
parameters or more particularly a pattern of parameters enables the diagnosis of a 
condition or event or the detennination of the risk of development of a condition or event 
associated to the systemic vasculature, Still more particularly, the present invention is 

15 directed to a diagnostic device comprising a set of members wherein one or more of said 
members has or have specific or generic binding partners in a biological sample from, an 
animal including a human subject wherein the pattern of binding of the members to the 
binding partners is indicative, predictive or otherwise associated with a likelihood of a 
condition or event within the systemic vasculature. The absence of detec tion of specific or 

20 generic binding partners is also of indicative or predictive value. This is particularly 
important in cases where patients are unable to communicate advice to a physician on then- 
own condition, such as during surgery or for patients in a coma. It is also useful in 
determining the risk of vascular disease including cardiovascular, stroke, pulmonary, 
renovascular, cerebrovascular, thrombotic or generalized arterial or venous conditions or 

25 ss eots ,i vi ! i u s i ji s t ! 

chemotherapy. The present invention is useful inter alia for the identification and/or 
^«v» ,m ition of bioci > s ions oi events in the systemic vasculature 

such as heart, disease, heart disorders, -infections of the heart, stroke and thrombosis as well 
as the determination of a risk of development of these conditions including the absence of 

30 disorders or absence of risk of the development of a disorder The assessment of such 
conditions may be made in a clinical setting, as part of triage, as part of a routine testing 
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protocol and/or as a laboratory procedure. 

BACKGROUND OF THE INVENHQK 

5 Bibliographic details of the publications referred to by author m this specification are 
collected at the end of the description 

Reference to any prior art in this specification is not, and should not be takp an 
acknowledgment or any form of suggestion thai this prior art forms part of the common 
1 0 general knowledge in Australia or any other country, 

Cardiovascular disease such as coronary arterial disease and acute myocardial infarctions 
(AMI) are examples of conditions or events associated with the systemic vasculature. 
Cardiovascular disease itself affects over 70 million people in the Western World. AMI is 
IS the largest contributor to cardiovascular disease affecting approximately 1,5 million 
patients per year. Patients with AMI fall into one of two categories. 

A first category comprises approximately 20-30% of patients and is eharaeteri&ed by 
"silent" infarctions. Such infarctions are "silent" as patients are frequently unaware of the 
20 infarction due to art absence of pain. A second category comprises the remaining two thirds 
of patients and represents those patients who present to physicians with severe chesi pain. 

The diagnosis of either category of AMI requires a series of induced tests requiring 
multiple independent blood-based analyses to determine potential myocardial tissue 
25 damage, Typical .AMI is associated with severe and prolonged chest pain, otherwise 
efemx us ar.gi ^ d a i Ives ;>u> m ee uus (ECCi 

* 1 llj el tVr r ~ r <S va c-> cage 

serum enzyme levels. 

30 Silent ischemia and infarction are also important clinical problems. Breathlessness can be 
> ' nfarciion au 1 need to rapidly as .1 na 1 
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However, detection of silent infarctions can be problematic. It may be induced by exercise 
where ECG performance is monitored by continuous ECG monitoring over 24 hours. 
Depression (>1 nun) of the ST segment, of an ECG is diagnostic but about one third of 
AMI patients have apparentiynorm.il fcCGs, Alternative!} • < s reening can he 

5 performed. The detection of small infarcts (which commonly contribute to the pool of 
silent infarcts) is limited by the comparatively poor sensitivity of some biochemical 
markers. There is an increased incidence of mortality associated with small infarcts. 
Determination of the MB isofontt of creatine kinase (CK-MB) is a particularly useful 
marker of silent hrfarcts but is generally not correlated with a range of other markers, 

10 

The causes of AMI can be multiple and they are not clearly understood, A recent impetus 
was given to the concept that AMI is an inflammatory response by the heart to an infection 
that may be evident elsewhere such as a periodontal infection (Berzberg & Meyer, .1988), 
but which can manifest itseh in the heart. 

15 

Atherosclerosis and vascular endothelial injury can be the result of an. immunological 
response by the patient to proteins produced by microbiological infections. Heat shock 
proteins (HSPs) from microorganisms such as Escherichia coli and Chlamydia are highly 
conserved and result in immunological cross-reactions with related human proteins 
20 expressed by cells in the cardiovascular system such as endothelial ceils (Mayr el a!, 
1999). 

As stated above, cardiovascular conditions are one example of conditions and events 
involving die systemic vasculature. The systemic vasculature comprises inter alia 
25 capillaries, veins, arteries, arterioles, venuoles, the heart and other organs, A range of 
conditions such as renal failure, thrombosis, organ transplant rejection, infection and 
vascularization of tumorous and cancerous growths are associated with the systemic 
vasculature. 

30 ! i v level op a ry wb im i > > letercnines multiple par t 

required to assess a condition or event of the systemic vasculature. The term "multiple" is 
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tiiis context means two or more, The present uiveniors have developed an assay useful in 
determining the risk of a condition or event arising, the presence of a previous event or 
condition as well as post-operative prognoses and future events in a subject including a 
human. 



wo m/zsm 
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SUMMARV OF THE INVENTION 

Throughout this specification, unless the context requires otherwise, the word "comprise", 
or variations such as "comprises" or "comprising", will be understood to imply the 
5 inclusion of a stated element or integer or group of elements or integers bat' not the 
exclusion, of any other element or integer or group of elements or integers. 

The present invention is predicated in part on the use of multiple markers or parameters to 
assist hi the diagnosis or prognosis of a particular condition or event associated with the 

1.0 systemic vasculature. Examples where such diagnoses or prognoses are useful Is in 
assessing healthy aid unhealthy animals including human subjects, diagnosing particular 
conditions or events such as a vascular disease including cardiovascular, stroke, 
pulmonary, renovascular, cerebrovascular, thrombotic or generalized arterial or venous 
condition or event or renal or heart failure and in determining the risk of development of 

15 such, a condition or event in, for example, healthy subjects or subjects to be exposed to 
certain risks such as inter alia surgery, a course of therapy or vaccination. 

Accordingly, one aspect of the present invention contemplates a method of assessing the 
parameters associated with a condition or event of the systemic vasculature or assessing a 

20 risk of a condition or event occurring, said method comprising obtaining a biological 
sample from a subject to be tested wherein said biological sample comprises one or more 
members which are present, absent, elevated or otherwise activated or up or down 
regulated m a subject prior to, during or following said condition or event and contacting 
said biological sample with a second set of members wherein one or more of said second 

25 set of members are binding partners to one or more of said first set of members arid 
wherein the pattern of interaction between said first and second sets of members including 
the absence of interaction is indicative, of said condition or event or the risk; of 
development of same. 

30 Another aspec* oi he present in < enti< i > t ' J + vS a method of assessing the parameters 
associated with a condition or event associated with the systemic vasculature, said method 
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comprismg contacting a biological sample from a subject to bo tested wherein said 
biological sample comprises one or more members wliich ate present, absent, elevated or 
otherwise activated in a subject following said condition or event, said members being 
selected .from two or more of myoglobin, myosin i Ml < }, myosin he? v> eh xm 

5 (MHC), total creatine kinase (CK) mclading CK.-MB. lactate dehydrogenase (LDH-H4), 
aspartate aminotransferase CAST), cardiac troponin I and T (cTn-Zasid cTn-J, respectively) 
and cTn~f and cTn-/KNA, fatty acid binding protein (FAB protein) including FAB'Pl and 
human heart-type, glycogen phosphoryiase-BB isoenzyme, ^atrial .natriuretic peptide 
(ANP), cytoplasmic FABP, brain natriuretic peptide (BNP), adrenomedutlin (ADM), low 

10 density lipoprotein (LDL), very low density lipoprotein (VLDL), high density lipoprotein 
(HDL) and intermediate density lipoprotein (IDL), C reactive protein (CRP), serum 
amyloid A, P-selectm, prostaglandins, platelet-activating factor (PAF), histamine, tumor 
necrosis factor a (TNFa), soluble TMF receptor 2 (sTHFR2), fibrin, fibrinogen, 
fibronolyiic peptides, modified haemoglobin (HbAlc), ferritin, soluble intercellular 

15 adhesion molecule {ICAM) including soluble intercellular adhesion molecule-1 (1CAM1), 
heat shock proteins, apo&, apoA, apoE, homocysteine or parts thereof, Streptococcus $p, t 
Porphyromonas gingivals, Helicobacter pylon and Chlamydia pneumoniae or 
immunological relatives thereof, necrosis and platelet markers, leptin, vasopeptidase 
inhibitor of cardiac endogenous kinins, heparin, metalloproteiuase~9, meta.lioprotei.nase- 1 

20 including its tissue inhibitor, angiotensin-converting enzyme, CD95/Apol/Fas, hepatocyte 
growth factor, soluble vascular cell adhesion molecule- 1 (VCA.M1), plasma brain 
natriuretic peptide, angiotensin II type receptor, endothelial constitutive nitric oxide 
•synthase, glycoprotein Ilia genetic polymorphisms, factor Vila, thrombin, endothelial, 
cardiac myofibrillar proteins, Fas and Fas ligand, iigands thereof or binding partners 

25 thereof or nucleic acid molecules encoding same or their fragments or ligands or binding 
>artn« s aad contacting c rid < , ample with i secoi d set of members wherein one 
or more of said second set of members are binding partners to one or more of said, first set 
of members an< % \ irst and sea nd sets of 

members inch) . dii on ur event or a 

30 condition or event. 
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A further aspect of the present invention contemplates a method of treatment, said method 
comprising assessing the parameters associated with a condition or event associated with 
the systemic vasculature or assessing a risk of a condition or event occurring, said method 
•comprising contacting a biological sample from a subject to be tested wherein said 
5 biological sample comprises one or more members which are present ibsen eh rted * 
otherwise activated in a subject following said condition or event or a condition or event 
otherwise associated with an aberration wherein said members are selected mom two or 
more of myoglobin, myosin light chain (MIX), myosin heavy chain (MHC), total creatine 
kinase (CK) including CK-MB, lactate dehydrogenase (LDH-H4), aspartate 

10 aminotransferase (AST), cardiac troponin I and T (cTm/ and cTn-r, respectively) and cTn- 
Imd cTm/ RNA, fatty acid binding protein (FAB protein) including FABP1 and human 
heart-type, glycogen phosphorylase-BB isoenzyme, oaftial natriuretic peptide (AMP), 
cytoplasmic FABP, brain natriuretic peptide (BMP), adrenomeduilin (ADM), low density 
lipoprotein (LDL), very low density' lipoprotein (VtDL), high density lipoprotein (HDl) 

1 5 and intermediate density lipoprotein (E>L), C reactive protein (CRP)> serum amyloid A, P- 
seleetin, prostaglandins, platelet-activating factor (PAF), histamiae, tumor necrosis factor 
a (TNFa), soluble TNF receptor 2 (sTNFR2), .fibrin, fibrinogen, fibionolytic peptides, 
modified haemoglobin (HbAIc), ferritin, soluble intercellular adhesion molecule (ICAM) 
including soluble intercellular adhesion molecule- 1 (ICAMl), heat shock proteins, apoB, 

20 apoA, apoE, homocysteine or parts mereof, Streptococcus sp., Porphyromcmas gingivals, 
■Helicobacter pyrlori and Chlamydia pneumoniae or immtmologiea! relatives (hereof 
necrosis and platelet markers, leptin, vasopeptidase inhibitor of cardiac endogenous Mains, 
heparin, metaUoproteinase-9, meialloproteinase-l including its tissue inhibitor, 
angiotensm-converting enzyme, CD95/Apol/Fas > hepalocyte growth factor, soluble 

25 vascular cell adhesion molecule- 1 (VCAM1 ). plasma brain natriuretic peptide, angiotensin 
E type receptor < t _!> onstitutivt ,r oxid ynihase lycoprotein tua tic 
polymotphtsms, facto VS.] im ( »thelin-i cardiac nyofibrilla protems. Fas ana 
Fas iigand, Uganda thereof or binding partners thereof or nucleic acid molecules encoding 
same or th< *> or hgands 01 bit 1 ting said biological 

30 sample with, one or more antibodies or immunological equivalents thereof capable of 
jindmg to said one or more members in th< a i « vt ei 1 p n sm > t 
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interaction between said members and antibodies including the absence of interaction is 
indicative of said condition or event and then effecting a suitable treatment regimen. 

Yet another aspect of the present invention comprises an array of binding partners for 
5 members in a biological sample from a subject said members being present, absent, 
elevated or otherwise activated in a subject following a condition or c\ em associated with 
the systemic vasculature wherein the binding partners are defined by (x,y) coordinates such 
that the array comprises n binding partners at coordinates (x,y), (x 2 , y 2 ) .... (x 8s y„) and 
wherein the pattern of interaction between the members and the binding partners is 
10 -indicative of said condition or event 

Still another aspect of fee present invention provides a method for estimating the size of an 
infarct or related condition in a subject wherein the size of the infarct (Is) is determined by 
the formula:- 



IS 




EdxKx 



wherem 



Is is infarct size 



F(t)dt is the rate of release of a member in a biological sample, said member 
being present, absent, elevated or otherwise activated in a subject 
following a cardiovascular condition or event leading to the infarct 
(fit) is also known as the member appearance function]; 



Bw is the body weight of the subject; 



25 



sthep t i e - > veigh int< eh the embe is eleased; 



Kr is the total amount of member released divided by the am man of the 
member relea J om th itarcted tissue; 



30 said tet u d < m? rish cm i u th « bxoh gical sample from said subject wherein said 
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sample comprises members present, absent, elevated or otherwise activated its a subject 
Mowing a cardiovascular condition or event or a condition or event otherwise associated 

t 1 i > > ! < ! oi 'i part > i 
wherein the binding partners are immobilized to a solid support, and wherein the pattern of 
5 interaction between the members and binding partners is indicative of the size of the 
infarct or otherwise provides data input ibr assessment of the me of the infarct. 

Even still another aspect of the present invention contemplates a method of assessing the 
parameters associated with a condition or event associated with the systemic 

1 0 vascularization, said method comprising screening for the presence of two or more inRNA 
molecules in a biological sample which mBNA molecules are translatable to members 
which are present, absent, elevated or otherwise activated following a cardiovascular 
condition or event or a condition or event otherwise associated with a cardiovascular 
aberration said screening comprising contacting the biological sample with an array of 

15 oligonucleotides capable of hybridizing or otherwise capturing said mRNA molecule and 
detecting said hybridization or captive and wherein presence or absence of said mRMA 
molecule is indicative of a said condition or event or a risk of development of same. 

Even yet another aspect of the present invention provides a method for estimating the risk 
20 of developing a condition or event of the systemic vasculature in a subject wherein the risk 
is a function of the presence or absence of one or more of myoglobin, myosin light chain 
(MLC), myosin heavy chain (MHC), total creatine kinase (CK) including CK-MB, lactate 
dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I and T 
(cTn-/and c-Tn-r, respectively) and cTn-I and clWRNA, fatty acid binding protein (FAB 
25 protein) .including \.B an heart-type ! t 1 ? f 

^atrial natriuretic peptide (ANP) : cytoplasmic FAB?, brain natriuretic peptide (BNP), 
adrenomeduliin , km , lipoprotein u i» sen low density lipoprotein 

i\ LDL) high densi ! st > i (IDL) C 

reactive protein (GRP} 5 serum amyloid A P-sdectih, pro i < 1 ^ platelet-activating 
30 factor (PAF), histamine, tumor necrosis factor a fTN'Fa), soluble TNF receptor 2 
(sTNFR2), fibrin, -fibrinogen, fibronolyfic peptides, modified haemoglobin (HbAlc), 
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ferritin, soluble Intercellular adhesion molecule (ICAM) including soluble intercellular 
adhesion molecule- 1 (ICAMlb heat shock proteins, apoB, apoA, apoE, homocysteine or 
parts feereot Streptococcus sp., Porphyromonas gingival; $\ Helicobacter pylori and 
Chlamydia pneumoniae or immunological relatives thereof; necrosis and platelet markers, 
leptln, vasopeptidase inhibit, i of cardiac end i?no 5 kinms. 1 parin netai) oprotemase-9. 
metal Ioproteinase-1 including its tissue inhibitor, angiotensin-c-onvening enzyme, 
CD95/Apol/Fas, hepatoeyte growth factor, soluble vascular cell adhesion molecule- 1 
(VCAM1), plasma brain natriuretic peptide, angiotensin IT type receptor, endothelial 
constitutive nitric oxide synthase, glycoprotein ilia genetic polymorphisms, factor Vila, 
thrombin, endothelial, cardiac myofibrillar proteins. Fas and Fas iigand, ligands thereof 
or binding partners thereof or nucleic acid molecules encoding same or then fragments or 
ligands or binding partners. 

Another aspect of the present invention contemplates a method of estimating the risk of 
developing ACS including AMI or a related condition in a subject said method comprising 
screening for the presence of two or more mRNA molecules in a biological sample which 
mRNA molecules are translatable to members which are present, absent, elevated or 
otherwise activated following a cardiovascular condition or event or a condition Or event 
otherwise associated with a cardiovascular aberration said screening comprising contacting 
the biological sample with an array of oligon ucl eotides capable of hybridizing or otherwise 
capturing said mRNA molecule and detecting said hybridization or captive and wherein 
the presence or absence of said mRNA molecule is indicative of a cardiovascular condition 
or event or a condition or event otherwise associated with a cardiovascular aberration or a 
risk of development of same. 

> i -MU w 1 at i i s ( i v.*, 

condition or event of the systemic vasculature, said data processing means executing the 
steps of:~ 

(1) detecting a reporter molecule as an indicator of interaction or absence of interaction 
v. uh an m ! hip arra\ 
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(2) analyzing the data obtained in (1) to identify members present in a biological 
sample; 

5 (3) optionally quantitating the amount of members from (2); and 

(4) analyzing the data to attribute a likelihood or risk of a condition or even t. 

Yet another aspect of the present invention contemplates a computer program product for 
10 assessing the likelihood of or risk of development of a condition or event associated, with 
the systemic vasculature, said product comprising:- 

{ 1) code that receives an input value ibr one or more of features wherein said features 
are selected from; - 

IS 

(a) absence or presence of myoglobin; 

(b) absence or presence of myosin light chain (MLC); 

(c) absence or presence of myosin heavy chain (MHC); 

(d) absence or presence of total creatine kinase (CK) including CK-MB ; 
20 (e) absence or presence of lactate dehydrogenase (LDH-H4); 

(i) absence or presence of aspartate ami notransferase (AST);. 

(g) absence or presence of cardiac troponin J and X (eTn-J and cln-f. 
respectively) and c'Tn-f and cXn-J KNA; 

(h) absence or presence of fatty acid binding protein (FAB protein) including 
25 FABP1 and human heart-type; 

(j) absence r presence fa-atria; mm rreti peptuie (AN?); 

(k) cytoplasmic FABP; 

(I) ce or press act if brain natriurt peptid BN1 

30 (at) ib preset I i ts { \\>M): 

(n) absence or presence of low density lipoprotein (LDL), vers- low density 
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lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate 

density lipoprotein (VOL); 
(o) a! ; n eorj rescue o.i ( react tvi p.'. n {< R.P), 
(p) absence or presence of serum amyloid A; 
(q) absence or presence of P-selectm; 
(r) absence or presence of prostaglandins; 
(s) absence or presence of platelet-activating factor (P AF); 
(0 absence or presence of histamine; 
(u) absence or presence of tamor necrosis factor a (TNFa); 
(v) absence or presence of soluble TNF receptor 2 (sTNFR2); 
(w) absence or presence of fibrin; 
(x) absence or presence of fibrinogen; 
(y) absence or presence of fibronoiytic peptides; 
(z) absence or presence of modified baemogiobin (HbA I c): 
(Bia) ah sen ce or presence of ferritin; 

<t»b) absence or presence of soluble intercellular adhesion molecule (ICAM) 
including soluble intercellular adhesion molecule- 1 (ICAM1): 

(ce) absence or presence of heat shock proteins; 

(dd) absence or presence of apoB, apoA, apoE; 

(ee) absence or presence of homocysteine or parts thereof; 

(ff) absence or presence of Streptococcus sp<, Porphyronionas gingivals. 
Helicobacter pylon or Chlamydia pneumoniae or immunological relatives 
thereof; 

(gg) absence or presence of necrosis and platelet markers; 
(hh) absence or presence of leptm; 

(ii) absence or presence of vasopeptidase mhihitor of cardiac endogenous 

kimns; 

(jj) absence or presere< n ep i 
(kk) 

i ll) >sen< Jresence oi mt loprote * i i iudi i tissue irxhibitoi 
< i j absence or presence, oi s i 1 ,< 1 tin » me 
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(m) absence or presence eiCD9S/Apol/Fas; 

(oo) absence or presence of hepatoeyte gtowfe. factor; 

(pp) absence or presence of soluble vascular cell adhesion molecule-] 
(VCAM1); 

5 (qq) absence or presence of plasma brain natriuretic peptide; 

(rt) absence or presence o f angio tensin II type receptor; 
(ss) absence or presence of endothelial constituti v e nitric oxide synthase; 
(it) absence or presence of glycoprotein Hla genetic polymorphisms; 
(uu) absence or presence of factor Vila; 
10 (vv) absence or presence of thrombin; 

(ww) absence or presence of endothelin- 1 ; 

(xx) absence or presence of cardiac myo fibrillar proteins; 

(yy) absence or presence of Fas and Fas ligand ; and 

(zz) absence or presence of ligands thereof or binding partners thereof or nucleic 
15 acid molecules encoding same or their fragments or ligands or blip • I 

partners; and 

(2) a computer readable medium that stores the code.. 

20 Still another aspect of the mvention extends to a computer system for assessing the 
likelihood of a subject having a condition or event associated with the systemic 
vascularization wherein said computer system comprises;- 

(1) a machine-readable data storage medium comprising a data storage material 
25 encoded with machine-readable lata whereit sak uat 1 u ble data comprise 

values for one or more features, svhereiu said features are selected irorn:- 

(a) absence or presence o f myoglobin; 

) nc resence of i osir light hain (MU 1 
30 (c) al sence t i (MHC); 

(d) absence or presence of total ( • big CK-MB; 
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(e) absence or presence of lactate dehydrogenase (LDH-H4); 
ft) ibsence or presence of aspartate a )' otra sfera t (.AST) 
(g) absence or presence of cardiac troponin. I and T (elW and cTn-T, 

respectively) and c In-./ and eTn~/BNA; 
5 (h) absence or presence of fatty acid binding protein (FAB protein) inch dini 

FABP1 and human heart-type; 
(0 absence or pres ence of glycogen phosphorylase-BB isoenzyme; 
(1) absence or presence of a-atrial n<Urm e ! p r udu ( \\Ph 
(k) cytoplasmic FABP; 
10 (1) absence or presence of brain natriuretic peptide (BNP); 

(ra) absence or presenc e of adrenomeduliin (ADM); 

(n) absence or presence of tow density lipoprotein (LDL) } very low density 
lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate 
density lipoprotein (IDL); 
15 (o) absence or presence of € reactive protein (CRP); 

(p) absence or presence of serum amyloid A; 

(q) absence or presence of P-selectin; 

(r) absence or presence of prostaglandins; 

(s) absence or presence of platelet-activating factor (PAP); 
20 (t) absence or presence of Mstanune; 

( u) absence or presence of tumor necrosis factor a (TNFs); 

(v) absence or presence of soluble TNF receptor 2 (sTNFR2); 

(w) absence or presence of fibrin; 

(x) absence or presence of fibrinogen; 
25 (y) absence or presence of fxbronolytie peptides; 

(?. ibsenct jreseoce if modified haemot :> 

(aa) al se ic-atm, 

(bb) absence or presence of soluble intercellular adhesion molecule (1CAM) 
including soluble intercellular adhesion molecule- 1 (1CAM1 ); 
30 (cc) absence or presence of heat shock proteins; 

(dd) absence or presence of apoB, apoA, apoE; 



(ee) ibsence or p ic »t f ) > \ ( s fhereo 

iff) absence or presence of S na 

Helicobacter pyhi ( dia pneumoniae or m i cal relatives 

thereof; 

(gg) absence or presence of necrosis and platelet markers; 
(fah) absence or presence of lepim; 

(ti) absence or presence of vasopeptidase inhibitor of cardiac endogenous 



(jj) absence or presence of heparin; 

(kk) absence or presence of metalloproteinase-9; 

(11) absence or presence of metalloproteinase-1 including its tissue inhibitor; 

(mm) absence or presence r rsgtotensin-con verting enzyme; 

(hp) absence or presence of CD95/ Apo ] Fas; 

(oo) absence or presence of hepatocyte growth factor; 

(pp) absence or presence of soluble vascular cell adhesion molecule- 1 
(VCAM1); 

(gq) absence or presence of plasma brain natriuretic peptide; 

(rr) absence or presenc e of angiotensin II type receptor; 

(ss) absence or presence of endothelial constitutive nitric oxide synthase; 

(ti) absence or presence of glycoprotein Ilia genetic polymorphisms; 

(uu) absence or presence of factor Vila; 

( vv) absence or presence of thrombin; 

(ww) absence or presence of endotheiin-1 ; 

(xx) absence or presence of cardiac myofibrillar proteins; 

(yy) absence or presence of Fas and Fas iigand; and 

(zz) absence or presence of bgands thereof or binding partners thereof or nuciek 
acid .molecules encoding same or their fragments or iigands or binding 
partners: 



30 (2) a working memory .for storing instructions for processing said machine-readable 
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(3) a cei tral ] oc« ssrag unit coupled to said working memory and to said machine- 
readable data storage medium, ferproct s-s 

a sum of said values corresponding to a predictive value for said candidate 
5 sequences; and 



(4) an output hardware coupled to said central processing unit for receiving said 
predictive value. 
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BRIEF DESCRIPTION OF THE FIGUKES 

Figure la is a diagrammatic representation showing the detection of a cardiac marker 
(CM) which has interacted with a binding partner (BP) immobilized to a solid support 
5 '(SS), A reporter molecule (RM) is attached to the CM and the RM provides an identifiable 
signal (IS). 

Figures lb to ie are diagrammatic representations showing various detection of 
Interaction protocols between an hnmobilked member (an antibody; Ab) and its binding 

1 0 partner (cardiac marker; CM), In one aspect, (Figure lb) hiothi ( ») is used to label CM. 

A fastest protein consisting of streptavidm (SA) and alkaline phosphatase (AP) is used to 
attach to die biotin portion of the biothvlabeled CM. The AP converts a substrate (S) to a 
detectable product (P)> The Ab, is .immobilized to a solid substrate. In 'Figure is, fee 
captured CM is detected by a fluorescent (FI) AP/HR.P or radioactively (Rad) labeled anii- 

15 CM antibody. In Figure Id, soluble anti-CM antibody is used to bind to the immobilized 
CM and then i tself detected by an anti-immimoglobulhi antibody labeled with a fluorescent 
tag or other RMs. m Figure le, the CM is labeled with a fluorescent member or other RM. 

Figure 2 is a graphical representation showing the time-courses for release of cardiac 
20 m arkers into the blood following onset of chest pain. 

Figure 3 is a diagrammatic representation of a system used to carry out the instructions to 
diagnose a particular condition or event of the systemic vasculature wherein the 
instructions axe encoded by the storage medium. 

25 

Figure 4 is a diagrammatic representati on of a cross-section of a magnetic storage medium 
to diaguose a particular condition or event of the systemic vasculature. 

I i s *at 5 i i mi naiic e ! i t s < t < < 3 tdable dai 

30 storage system to diagnose a particular condition or event of the systemic vasculature. 
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I>ETAILEI> DESCmFIlOK OF THE PREFERRED EMBODIMENTS 

The present invention is predicated in part on the development of an assay device which is 
capable of assessing two or more parameters associated with a condition or event 
5 associated with the systemic vasculature. The detection of parameters permits both 
predictive and diagnostic analyses to he undertaken. The term "predictive" in this context 
includes 'determining the risk factor for a healthy or unhealthy subject including a: human 
of development of a condi tion or experiencing an event. 

10 Accordingly, one aspect of the present invention contemplates a method of assessing the 
parameters associated with a condition or event of the systemic vasculature; or assessing a 
risk of a condition or event occurring, said method comprising obtaining: a biological 
sample front a subject to be tested wherein said biological sample comprises one or more 
members which are present, absent, elevated or otherwise activated or up or down 

15 regulated in a subject prior to, during or following said condition or event and contacting 
said biological sample with a second set of members wherein one or more of said second 
set of members are binding partners to one or more of said first set of members and 
wherein the pattern of interaction between said first and second sets of members including 
tire absence of interaction is indicative of said condition or event or the risk of 

20 development of s ante , 

A condition or event associated with the systemic vasculature includes a vascular disease, 
including cardiovascular, stroke, pulmonary, renovascular, cerebrovascular, thrombotic or 
genera i ed arteri 1 ut venous condition oi event, organ failure including livex kidnev o 
25 heart failure, tissue rejection such as organ, transplant rejection, a thrombotic event 
including deep vein thrombosis, an infection, damage to vessels of the circulatory system, 
stent failure or trauma caused by a stent pace-maker or other prosthetic device, 
vascularization of a tumor, events or conditions following surgery such as a hip 
replacement or knee reconstruction rai ia damage 

30 
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Reference herein to a "cardiovascular condition or event" includes heart diseases, heart 
attack, heart disorders and infections in the heart as well as heart failure, hi a particularly 
preferred embodiment the cardiovascular condition or event is acute coronary syndrome 
(ACS) or a related disorder such as but not limited to coronary arterial disease and 
5 reperfu n folio ,! « r- u ten ntion such as balloon angioplasty or thrombolytic 
therapy The term "ACS" includes acme myocardial infarction (AMI). A cardiovascular 
condition or event includes congestive heart failure which occurs when the heart is unable 
to produce sufficient output to meet the needs of the body's metabolism. There are four 
categories of such failure:- 

10 

Class I: patients with coronary artery disease (CAD) and other disorders where 
ordinary physical activity does not cause fatigue, palpitations, shortness of 
breath or anginal (heart) pain; 

15 Class LI; as in Class I but where patients are comfortable at rest but where there is 
slight limitation resulting from exercise; 

Class HI: as in Class H but where there is now a marked limitation to physical 
activity: and 



20 



Class IV: as in Class III but where any physical activity causes angina and discomfort. 

All such conditions and events are encompassed by the term "cardiovascular condition or 
event* 5 and are also encompassed by a condition or event associated with the systemic 
vasculature. A cardiovascular condition or event includes cardiovascular aberration such as 
caused by >.fs ions i T t s and viruses. Examples oi uicrobi 1 fee ions 
include dtoss caused bj ot tssociated x* ions b) > niae t rigs) 

t > on ' ging ■ ' (mc uth) ttre? 'Can ox 7> cobacte hf tt) 

Examples of viral infections include those caused by or associated with Cytomegalovirus 
or Coxsaclde vims. 
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The term "biological sample" is used in its broadest sense and includes blood, serum, 
saliva, tissue .fluid, synovial fluid,, lymph, tissue or tissue extract, heart, tissue, mucus, 
cerebrospinal fluid, urine s n, fecal sample oi any other sample domed from the 
subject and which might contain one or mare members which are present, absent, elevated 
5 or otherwise activated in a subject following a condition or event associated with the 
•systemic vasculature. A biological sample may also contain infectious agents or products 
therefrom. A biological sample may be obtained at any time including when a subject or 
pattern is away from a point of medical care, when attended to by emergency care 
operators, during triage and during surgery or other interventiomst procedure amongst 
10 other times. A "biological sample" may also include a supply of blood, blood products or 
tissue such as at a blood 'bank or organ batik. 

Reference to a "subject" or "patient" includes a human, primate, livestock annual (e.g. 
sheep, horses, pigs, cows, donkeys), laboratory test animal (e.g. mice, rats, rabbits, guinea 
15 pigs) and companion animals (e.g. .dogs, eats). The present invention has, therefore, 
application in the human, medical, veterinary and livestock industries, 

The "members" in the biological sample include enzymes (such as isozymes), peptides, 
polypeptides, proteins, antibodies, lipids and complexes containing lipids including 

20 lipoproteins and/or caAohydrates and complexes containing carbohydrates as well as 
nucleic acid molecules including RNA or SNA or fragments thereof and complexes 
containing nucleic acid molecules. A "member" is also referred to herein as a "marker". 
The members may also be microorganisms or viruses or parts thereof or products 
therefrom. A "part" of a microorganism or virus includes cell wall, cell wail fragments or 

25 components, ceil membrane, flagella, carbohydrate complexes and antigens, A "product" 

The RNA or DNA may arise from ceil necrosis or changes in levels of mRNA may be 
detected when expression of DNA is increased or decreased. 

30 Vdembers in the biologica .„ t ( * t i f < ni nt or , pros 

absence in heart tissue or in the tissue of other organs or have a significant, distribution in 
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other tissues and provide the earliest possible indication of myocardial injury; provide a 
.mecfium tsxm indication of an event i i the systemic vasculature 

such as a cardiovascular condition or event (e.g. myocardial injury). 

5 An assay of the members should, therefore, provide an indication of the existence and/or 
seriousness of a condition or event or provide an indication of a silent condition or event. 
For example, the assay of the present invention permits the determination of the existence 
and size of an infarct or a silent ischemia or an unstable angina. 

10 Preferably, the assay should be capable of operating at the point of care although, as stated 
above, the assay may be performed or samples collected at a number of different locations. 

Particularly preferred members in the biological sample include myoglobin, myosin light 
chain (MLC), myosin heavy chain (MHC), total creatine kinase (CK) including CK-MB, 

15 lactate dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I 
and T (cTn-/ and cTn-2', respectively) and cTn-I and eTn-i'KNA, fatty acid binding protein 
(FAB protein) including FABPt and human heart-type, glycogen phosphorylase-BB 
isoenzyme, a-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain natriuretic peptide 
(BMP), adrenomednilin (ADM), low density lipoprotein (LDt), very low density 

20 lipoprotein (VLDL), high density .lipoprotein (HDL) and intermediate density lipoprotein 
(1DL), C reactive protein (CRP), serum amyloid A, P-seleccin, prostaglandins, platelet- 
aciivating tactor (PAF), histamine, tumor necrosis factor a (TNF«), soluble TNF receptor 
2 (sTNFR2), fibrin, fibrinogen, nbronolytie peptides, modified haemoglobin (HbAlc), 
ferritin, soluble intercellular adhesion molecule (ICAM) including soluble intercelliilar 

25 adhesion mokcule-1 (1CAM1 )> heat shock proteins, apoB, apoA, apoE, homocysteine or 
parts thereof, Streptococcals sp„ Porphyromonm gingivaiis, Helicobacter pylori and 
Chlamydia pneumoniae or immunological relatives thereof necrosis and platelet markers, 
leptin, vas< I I >onons kinins, heparin, metalioproteinas 

metalloproteinase~l including its tissue inhibitor, angiotensm-eonverting enzyme, 

30 CD95/Apoi/F2s, hepatocyte growth factor, soluble vascular cell adhesion, molecule- 1 
(VCAM1), plasma brain natriuretic peptide, angiotensin 11 type receptor, endotis 1 it 
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constitutive nitric oxide synthase, glycoprotein Ilia genetic polymorphisms, factor Vila, 
thrombin, endothelial, cardiac myofibrillar proteins, Fas and Fas Igand, Uganda thereof 
or binding partners thereof or nucleic acid molecules encoding same or their fragments or 
ligands or binding partners, 

5 

Reference to detet - 

and Chlamydia pneumoniae includes in a preferred embodiment detecting antigens or 
other cell-specific molecules from the organisms. 

10 Although the above members are in the biological sample, they may also be included as 
part of the second set of members. 3n such a case, their binding partners are sought in a 
biological sample. In essence, one or more members in one set will have a binding partner 
in the other set of members. 

15 The above-mentioned members may be either in the first set or in the second set. The 
second set of members is generally immobilized to a support such as but not limited to a 
solid support. 

The solid support is typically glass or a polymer, such as bat not limited to cellulose, 
20 ceramic material, nitrocellulose, polyaerylamide, nylon, polystyrene and its derivatives, 
poiyvmylideoe diiluoride (PVDF), methacrylate and its derivatives, polyvinyl chloride of 
polypropylene. Nitrocellulose is particularly useful and preferred in accordance with the 
present invention. A solid support may also be a hybrid such as a nitrocellulose film 
supported on a glass or polymer matrix. Reference to a "hybrid" includes reference to a 
25 layered arrangement of two or more glass or polymer surfaces listed above. The solid 
support may be m the form of a membrane or tubes, beads, discs or microp lares, or any 
other surface suitable for conducting an assay. Binding processes to immobilize the 
molecules are well-known m the art n ;e o ii as fcovaii >inc t cross 
linking) or physically adsorbing the molecules to the solid substrate. Generally, solid 
30 supports are contacted with a blocking agent such as but not limited to skim milk, bovine 
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setum albumin, human serum albumin, Irish moss extract or other sources of earrageenan 
or gelatin. 

Hie expression "partem of interaction" is used m its broadest context to include: the 
5 presence or absence of interaction ind info 1 

of interaction such as die relati ve density of members bound to a binding partner on the 
solid support relati ve to background; the presence or absence of internal molecules m cells 
iysed on a discrete spot on the support; the relative number of members in a biological 
sample and/or; the differential expression of particular members. Any or all of the above 
10 criteria may be used to assess the interaction between an. immobilized molecule and its 
binding partner. The pattern of expression or interaction may also be subject to 
quantitation. Reference to "presence" and "absence" includes substantial "presence" or 
"absence" as well as relative "presence"' -or "absence" compared to each other or any oilier 
marker. 

15 

Reference to "assessing the parameters" includes tire determination of members within the 
biological sample which in turn is indicative of the presence of a cardiovascular condition 
or event associated with a systemic vasculature. The assessment becomes part of a risk 
analysis for the condition or event. 

20 

Accordingly, another aspect of the present invention contemplates a method of assessing 
the parameters associated with a. condition or event associated with the systemic 
vasculature, said method comprising contacting a biological sample from a subject to be 
tested wherein said biological sample comprises one or more members which are present, 

25 absent, elevated or otherwise activated in a subject following said condition or event, said 
members em decied from two or iiion i rnyogl >! • ny sin Ixg i ain (MLC), 
myosin heav) chain {MH€} } ota creatine kinase (CK.) including l-MB lactate 
dehjdiogt h t! - ■! j , i 1 in . ! ■> t s , sc t \ST), cardiac troponin I and T 
(clWaad cTn-j; respective!) 1 ) and cTn-f and cTh-./RNA fan- cid i " sim p < tc n (FAB 

30 n < 1 << _ N ) 1 1 * , . - igenj -r > \ - BJ * 

t-atriai i arctic peptide Sl y ), c j - \BF ; brain na c peptide (Bb 
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adreaomedtiUin. (ADM)» low tosity lipoprotein (LDL), vety low density lipoprotein 
(VLDL), high density lipoprou f i t 1 ! ipoproteia (IDL), C 

reactive protein (CRP), serum amyloid A, P-selectin, prostaglandins, platelet-activating 
factor (PAF), histamine, tumor necrosis factor u (TKFa), soluble TNF receptor 2 
5 (sTNFR2), fibrin, fibrinogen, fibronolytic peptides, modified haemoglobin (BfcAlc), 
ferritin, soluble intercellular adhesion molecule (ICAM) inch? t, - >\ iniereellitiar 
adhesion molecule-1 (ICAM1), heat shock proteins, apoB, apoA, apoB, homocysteine or 
parts thereof. Streptococcus sp., Pwpkyromonc® gmgivalis, Helicobacter pylori and 
Chlamydia pneumoniae or immunological relatives thereof necrosis and platelet mates, 

10 leptm, vasopeptidase inhibitor of cardiac endogenous kixiins, heparin, metaIloproteinase-9, 
raetalloprotemasc-1 including its tissue inhibitor, angiotensin-converting ei&yme, 
CD95/Apol/Fas» hepatocyte growth factor, soluble vascular cell adhesion molecule*! 
(VCAM1), plasma brain natriuretic peptide, angiotensin II type receptor, endothelial 
constitutive nitric oxide synthase, glycoprotein HIa genetic polymorphisms, factor Vila, 

15 thrombin, endothelin-i, cardi . ' r ns, Fas and Fas ii 

or binding partners thereof or nucleic acid molecules encoding same or their fragments or 
tigands or binding partners and contacting said biological sample with a second set of 
members wherein one or more of said second set of members are binding partners to one 
or more of said first set of members and wherein the pattern of interaction between said 

20 first and second sets of members including the absence of interaction is indicative of Said 
condition or event or a condition or event 

In a particularly preferred embodiment, the second set of members immobilized to a solid 
support comprises antibodies which are potentially specific or generic for respective 
25 binding members m the biological sample. The latter includes irnrmmo interactive 
molecules such as but not limited to analogues or antigenic fragments thereof or epitope 
, . i, atrt 

k accordance with the present invention, the inventors have determined that the 
30 simultaneous identification of a range of markers associated with a cardiovascular 
i 1 ml a aore ei eae ous 
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means of detecting the condition or event, estimating the time and size of the event when 
sou* i*n event is, for example n farctio d teeth 

interventional treatment such as balloon angioplasty or thrombolyuc therapy as well as 
detem factors asso h the condit - r nati 

5 niore than one parameter simultaneously as opposed to singularly reduces the time of 
diagnosis and/< 1 mi diagno ' tij n J i * n'nty o partic? J 

and enables the more rapid implementation of a treatment protocol including 
administration oi Iras % such as kart anti-clotting drags (e.g. tissue plasminogen activator 
(tPA) or streptokinase) as well as surgical intervention or discharge from accident and 
1 0 emergency ward s, centres or scenes including triage. 

Accordingly, yet another aspect of the present invention contemplates a method of 
treatment,-. nethod com m * with a condition or 

event associated with the systemic vasculature or assessing a risk of a condition or event 

1.5 occurring, said method comprising contacts? i\ o' r 5 ample mi subject to be 
tested wherein said biological sample comprises one or more members which are present, 
absent, elevated or otherwise activated in a subject following said condition or event or a 
condition or event otherwise associated with an aberration wherein said members are 
selected from two or more of myoglobin, myosin light chain (MIC), myosin heavy chain 

20 (MHC), total creatine kinase (CK) including CK.-MB, lactate dehydrogenase (LDH-H4), 
aspartate aminotransferase (AST), cardiac troponin I and T (cTn-J and cTn*T, respectively) 
and cTn-J and cTtv/ RNA, fatty acid binding protein (FAB protein) including FABPJ ant! 
human heart-type, glycogen phosphorylase-BB isoenzyme, a-a trial natriuretic peptide 
(AMP), cytoplasmic FABP, brain natriuretic peptide (BMP), adrenomedulhn (ADM), low 

25 en (L <i> ven ov tein (VLD'L), high den * 

i ) i and t iediat , t poproteh (IDL) C reactive protein (CRP), serum 
amyloid A, P-seleotim pros tglandin p eh etivating factor (PAF), histamine tumor 
necrosis factor a (TN'ffi), soluble TNF receptor 2 (sTNFR2), fibrin, fibrinogen, 
flbronolyiic peptides, modified haemoglobin (HbAlc), fearitin, soluble intercellular 

30 adhesion niolu i (li fyjnckdit&milaite latoedifeitar adhesion siolecmle-1 (1CAM1 ), 
n shot t r po v, apoE, he 1 < j -> 1 < T « \ 
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Porphymmorm gingival®, Helicobacter pylori and Chlamydia pneumoniae or 
imnamologu il rei lives thereof, necrosis and platelet markers, leptin, vasopep da . 

< i r < * ! ndo u h i eta iiopro tern 1 t t , i i 

including its tissue inhibitor, angiotensin-convertmg enzyme, CD95 'Vpo Fas, lepah ytt 
5 growth factor, soluble vascular cell adhesion, molecule- 1 (VCAM1), plasma brain 
natriuretic peptide, angiotensin II type receptor, endoth I n tutive nitric oxide 
synthase, glycoprotein Ilia genetic polymorphisms, factor Vila, thrombin, endothelin-1, 
cardiac myofibrillar proteins. Fas and Fas ligand, ligands thereof or binding partners 
thereof or nucleic acid molecules encoding same or their fragments or Uganda or binding 
10 partners and contacting said biological sample with one or more antibodies or 
immunological equivalents thereof capable of binding to said one or more mem bers in the 
biological sample and wherein the pattern of interaction between said members and 
antibodies including the absence of interaction is indicative of said condition or event and 
then effecting a suitable treatment regimen. 

15 

The present invention is particularly useful as a complement to treatments such as infusion 
of tPA. (i.e. thrombolytic therapy), balloon angioplasty, stent insertion and/or coronary 
artery graft sirrgery(CAGS). Tire present invention is, therefore,- an important adjunct to 
clinical practice. 

20 

Events and conditions associated with the systemic vasculature include inter alia a 
cardiovascular condition or event, trauma including following surgery, organ failure 
including heart, liver or kidney failure, stroke, thrombotic events including deep vein 
thrombosis, a pulmonary condition, a thrombotic event and vascularization of tumor or 
25 cancer tissue. The assay may be practiced to determine the risk of an otherwise healthy 
subject e\ i iitio event or m e erson v i. < ose 

such as surgery or admimstratiori of drugs, particularly important conditions and events 
contemplated by the < > m /endon are cardiovascular conditio! pi u>na « dition 
and thrombotic events and risk assessments of developing same, 

30 
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Particular markers may also be used for certain conditions. For example, stroke or brain 
injury or trauma markers include iiiterleukms (e.g. TL-l, TL-6, E.-8, II,.-! Of, IL-I7) and 
neurc i I ■* i ers h uding ann id <>'! . myioid < a tpoE, apoE4 
S-100B, neuron-specific enolase and ubiquifin as well as or an alternative to the. other 
5 sari isted < 1 + > ^ na or di <. y be id 1 * u 
urinary glutathione S-transferase (GST). a-GST, creatine, melanin A, prostate specific 
antigen, citrate, acetate and erythropoietin. Other specific markers may also be employed, 
for example, lung or other pulmonary conditions. 

10 The method of the present invention is conveniently practised using an array of 
immobilized . i< ; artnets to members in the biological sample. The terra "array^'is.^t 
to imply any limitation as to shape or order or pattern of the binding partners of the array 
and the binding partners may be arranged in a defined partem or may be randomly or semi- 
randomly arranged, Generally, the array comprises two or more binding partners but more 

15 preferably comprises from about 2 to about 10,000, more preferably from about 30 to 
about 5000 and even more preferably from about 20 to about 1000. Preferably, the spots Of 
the array are arranged in a sequence such as a rectangular, triangular or spherical matrix 
where the position of an immunoglobulin region is defined by coordinates based on, for 
example, row and column. The array of immunoglobulins- may cover any convenient 

20 region such as from about 0.1 rats" to about 100 mm\ preferably about 0.5 mm 2 to about 
15 mm 2 - Generally, each region or spot is made up of immunoglobulins) having a single 
distinct specificity. Specificity in this context is with respect to different antigens or 
different regions of the one antigen. The preferred number of immunogiobidin spots is 
from about 7 to about 1000 and more preferably from about 10 to about 1000, Most 

25 th< obulins j. i i * ' dtipies such as duplicates, triplicate 

greater. Preferably, the array comprises the binding > t >» rtner (x,y) 

. )rdi < > - s v hat eas undtng partner i d med > * rdmai : . (x n ,3 

wherein n is the nun ( r f binding j: trs c j rs n a biological sample. A pattern 
r ini raction i < a ted isi g two or mot interne i< 
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Accordingly, another aspect of the present mventioa. comprises an array of binding 
partners for members in a biological sample iron? a subje i a g present 

absent, elevated or others \ v ictb ited sul ect foil* rin . v diii en >r e\eot 
associated with the systemic vasculature wherein the binding partners are defined by (x.y) 
5 coordinat ch thai ti ornprises n I in< 1 i mates tx.y), (x>, \ 

(xa,y«) and wherein the pattern of interaction between the members and the binding 
partners is indicative of said condition or event The subscripts "V\ "2" and V in the 
above coordinates are not to imply that the x and y coordinate values are the same. 

10 ttt one useful embodiment, the instant invention detects myocardial tissue damage such as 
occurs in ACS including AMI'. The .present invention is also useful for determining the 
infarct size. Knowledge of the existence of real cardiac damage facilitates early and rapid 
therapeutic intervention. 

5 Accordingly, another aspect of the present invention provides a method for estimating the 
size of an infarct or related condition in a subject wherein the size of the infarct (Is) is 
determined by the .formula:- 




Edx Kr 



wherein 



is is iniarct size 



5 



F(t)dt is the rate of release of a member in a biological sample, said member 
being present, absent, elevated or otherwise activated in a subject 

v - v. di d< ,w „i ,t t, > t vL, ,*.oit>^ C OUiCl 

.S . O , . L. J - .,.1 \i!,etK 



Bw is the body weight of the subject; 



^ t 1 i i j ti te member is released 



Ed is the t U i nation aed 
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Kr is the total amount of member released divided by the amount of the 
member released from the mfarcied tissue. 

said method compi ; a biological sample from said subject wherein said 

5 sample comprises members present, absent, elevated or otherwise activated in a subject 
following a cardiovascular condition or event or a condition or event otherwise associated 
with a caidioVascular aberration with one or more binding partners of said .members 
wherein the binding partners are immobilked to a solid support and wherein the pattern of 
interaction between the members and binding partners is indicative of the size of the 
10 infarct or otherwise provides data, input tor assessment of the si ze of the Infarct, 

The above equation may be simplified by combining constants to form Kd and defining 

#t) as — f,KdE. Accordingly, the equation becomes Kd f E(t)dt + E(T) where E(T) is 
dt J() 

the activity or level of the member when the results of the parameters have been referred to 

15 base line conditions. 

Preferably, the members in the biological sample comprise one or more of myoglobin, 
myosin light chain (MFC), myosin heavy chain (MHC), total creatine kinase (CK) 
including CK-MB, lactate dehydrogenase (L0H~H4), aspartate aminotransferase (AST), 

20 cardiac troponin I and T (cTn-i and eTn-r, respectively) and eTn-/ and cTn.-/ R'NA, fatty- 
acid binding protein (FAB protein) including FABF1 and human heart-type, glycogen 
phosphorylase-BB isoenzyme, a-atrial natriuretic peptide (AMP), cytoplasmic FABP, brain 
natriuretic peptide (BNF), adrenomedullin (ADM), low density lipoprotein (LDL), very 
low density lipoprotein (YLD.L), high density lipoprotein (HDL) and intermediate density 

25 lipoprotein (TOL} ; C reactive protein (CRP), semm amyloid A, P-seiectm, prostaglandins, 
okiteL Sactur (PAR, hisuu. -o neeiosjs {ttcior >i ( fNFrs) *oiub.v M 

receptor 2 (sTNFB ■ brinogei c peptides, modified haemoglobin 

(HbAlc), ferritin, soluble intercellular adhesion molecule ({CAM) including soluble 
intercellular adhesion moK uh * \M1) beat shock proteins. apoB, apoA, apo.E s 

30 homoc ne or | reof, 5 a , < < okyromoi obactt 
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/jyirin' and Chlamydia pneumoniae or irmnunological relatives thereof, necrosis and 
platelet markers, leptin, vasopeptidase inhibitor of cardiac endogenous kinins, heparin, 
i»eta!Ioproteinase~9 s metalloprotemase- 1 including its tissues inhibitor, angiotenshi- 
cotwerting enzyme, CD95/Apol/Fas, hepatocyte growth fector, soluble vascular cell 
5 adhesion tnolecule-1 (VCAM1), plasma brain natriuretic peptide, angiotensin II type 
receptor, endothelial constitutive nitric oxide synthase, glycoprotein SJa genetic 
polymorphisms, factor VB.a, thrombin, endothelin-1, cardiac myofibrillar proteins. Fas and 
Fas ligand, ligands thereof or binding partners thereof or nucleic acid molecules encoding 
same or their fragments or ligands or binding partners thereof or nucleic acid molecules 
1 0 encoding same or their fragments or ligands or binding partners. 

Even one time point is useful to detect the presence of myocardial damage where multiple 
cardiac markers are quantitated and the ratios of their plasma levels are calculated. 
However, multiple (e.g. two or more) time points are preferred. Multiple time points taken 

15 over seconds, mini i i ovide further infora lion 

for example, the time of onset, extent of damage and/or the efficacy of therapeutic 
measures- Preferably, from about two to about ten time points are selected The assay is 
useful for determining the relative amounts or quantitative amounts or qualitative amounts 
of preferably two or more members over time. A series of curves are produced and the area 

20 under the curve is substantially proportional to the infarct size. An extrapolation back to 
time zero permits determination of the approximate time of the infarct. 

Similar issues arise in the detection of other conditions or events associated with the 
systemic vasculature including thrombosis including deep vein thrombosis, endothelial 
25 damage, vascularization of de novo tumor or cancer tissue, pulmonary conditions and 
conditions of the arteries or veins. 

As indicated above, the assay of tb >res< « \ mion ms\ be conducted 'by analyzing 
nucleic acid molecules in the biological sample, m one aspect, total .nucleic acids (e.g. 
30 including mR'NA, RNA and ONA) arc detected in the strum, or other lissut. fluid t\ >ulfin 
from cell necrosis. In another aspect, mRMA levels are detected following increased or 
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decreased levels of expression, of gene sequences. "Expression" in this context includes 
transcription and/or translation of s I i 1 - iNA and amino acid 

sequences respectively, In any event, levels of nucleic acid molecules may be altered 
following a cardiovascular condition or event 

5 

Accordingly, another aspect of the present invention contemplates a method of assessing 
the parameters associated with a condition or event associated with the sptemic 
vasculature, said method comprising screening for the presence of two or more raKNA 
molecules in a biological sample which j&RNA molecules are translatable to members 

1 0 which are present, absent, elevated or otherwise activated following said condition or event 
or a condition or event otherwise- associated with a cardiovascular aberration said 
screening comprising contacting the biological sample with an array of oligonucleotides 
capable of hybridizing or otherwise, capturing said mRKA or a cDNA corresponding to 
said niRNA. molecule and detecting said hybridization or captive arid wherein the presence 

1 5 or absence of said mRKA or cDNA molecule is indicative of a said condition or event or a 
risk of development of same. 

Preferably, aiRNA molecules are first subjected to reverse transcriptase to. form 
complementary (or copy) DMA (cDNA). Reverse transcription polymerase chain reactions 
20 (RT-FCR) are particularly useful and are contemplated by the instant invention. 

Real-time- PGR is also useful to study the changing levels of expression of genetic 
sequences over time. Real-time PGR using the TaqMan (registered trade mark) system 
developed by PE Biosystems (Foster City, CA, USA) allows rapid detection and 

25 quantitation of ON A without the need for labour intensive post-PCR processing such as gel 
electrophoresis and radioactive hybridization (Held et al, 1996). In addition, fee built-in 
96-well format greatly increases the number of samples which can be simultaneously 
analyzed. The method uses the 5 5 exonnclease activity of a Taq polymerase (ArapliTaq 
Gold, PE Biosystems, Foster City, OA, USA) during primer extension to cleave a dual- 

30 labelled, fluorogeaic probe hybridized to the target DMA between fee PGR primers. Prior 
to cleavage, a reporter dye, such as o^carboxyfitforescein (6-FAM) at the 5 ! end of the 
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probe is quenched by 6~carboxy~ie{Tanielh>lriiodamine (TAMRA) through .fluorescent 
resonance energy transfer. Following digestion, FAM is released. The .resulting 
Ouo i mtim uea v u 5.1 t duri e 1 ihase < 

product accumulation and is proportional, to the number of copies of die target sequence. 

5 

The detection of interaction between members and binding partners is conveniently 
accomplished using a reporter molecule. For example, the assay device may comprise an 
array of immunogiobulms. The mnnobiiized away of immunoglobulins is then contacted 
by a biological sample. The contact is for a time and under conditions sufficient for 

.1 0 antigens to be captured by the immobilized immunoglobulin. The captured antigens may 
then be detected by any convenient means such as biochemically, histoehemically, 
immunologically or microscopically. Immunologic detection is particularly convenient. 
For example, a second immunoglobulin specific for a captured antigen, labelled with a 
reporter molecule, .may be added. The identification of the reporter molecule indicates that 

15 the antigen is captured. Alternatively, after the second immunoglobulin is added and it 
forms a complex with the captured antigen, an anri-immimoglobuliu labelled with a 
reporter molecule is added and the presence of a signal from the reporter molecule 
determined, A generalized method is shown in Figure la. More specific and preferred 
methods are shown in Figures lb- ie. 

20 

By "reporter molecule", as used in the present specification, is meant a molecule which, by 
its chemical nature, provides an analytically identifiable signal which allows the detection 
of immunoglobulin bound antigen. 'Detection may be either qualitative or quantitative. The 
most commonly used reporter molecules in this type of assay include enzymes such as 

25 amines combined with light emitting molecules, fluorophores or radionuclide containing 
molecules (i.e. radioisotopes). In the case of an enzyme immunoassay, an enzyme is 
c ajugated ot e second o ihin. mmu but t ^ , n nea s ot ifune ona 
cross-linking using, for example, agents such as glutaraldehyde, succinimide derivatives 
and. the like. As will be readily recognized, however, a wide variety of different 

30 conjugation, techniques exist which are readily available to one skilled in tire art, 
( 1 " < mes include h< > > oxida lue< > x v <• J-galai i 
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and alkaline phosphatase, amongst others. The substrates to be used with specific enzymes 
are generally chosen for the production, upon hydrolysis by the corresponding enzyme, of 
a detectable colour change. It is also possible to employ fluorogemc substrates which yield 
a fluorescent product or other photonic signal such as-. a Hash of light, 

5 

Alternatively, fluorescent compounds, such as fluorescein and rhodaroine, may be 
chemically coupled to hnmunoglobulios without altering their binding capacity. When 
activated by illumination with light of a particular wavelength, the fmorochrorae-labeited 
immunoglobulin adsorbs the light energy, inducing a state of excitability in the molecule, 
10 followed by emission of the light at a characteristic colour visually detectable 
microscopically or using other imaging devices such as a confocal microscope or 2 
dimensional laser scanner (e.g. FluorJmager or Typhoon, Molecular Dynamics, Inc., 
Sunnyvale, USA). 

15 3n one particularly useful method, an immobilized inratmogfebulm captures a menfter, A 
second antibody directed to a different or overlapping epitope is then immimointeracted to 
form, an antibody-member-antibody complex. The second antibody is linked to, for 
example, streptavldin and alkaline phosphatase which permits production of an identifiable 
signal 

20 

The assay device and the methods for conducting the assays of the present invention are 
readily adapted for automation. For example, robotic systems may be used to deliver 
appropriate amounts including canohtre or pieohtre volumes of immunoglobulins to a 
solid support such as a nitrocellulose film or microtitre plate. After appropriate treatment, 
25 the immobilized immunoglobulins may then be used in any assay. Again, this may be 
automated or conducted using robotics. 

The present invention further contemplates the use of a binding partner array as herein 
described in the manufacture of an assay device for the detection of a cardiovascular 
30 condition or event or a condition associated with systemic vasculature. 
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The array of the present invention may also be adapted for use on a microchip. Microchip 
technology pmuits fee generation of thousands of binding partners for a range of 
conditions and farther permits automation and/or computer analysis, A "microchip" 
includes a matrix support comprising an array of adapter molecules, ligands or potential 
5 binding partners. 

The matrix support may also be referred to as a biocMp. Reference to a "bioeliip" also 
includes a "gene chip". A gene chip includes any array of two or more oligonucleotides or 
polynucleotides immobilized to a solid support. The oligonucleotide or polynucleotide 

10 corresponds to a gene or mRNA sequence encoding a particular cardiac marker. Real-time 
PGR is one mechanism to screen for the rise and/or fall of markers. RT-PCR may also be 
used to detect the presence or absence of target nucleotide- sequences by reading niRNA 
sequences back to corresponding cDNA sequences. Real-time PGR and in particular real- 
time-RT-PCR are particularly useful in detent iining changing patterns of expression of the 

15 markers. 

The present invention mrther contemplates a data proces < dyze and or 

screen interaction between members and iheir binding partners. The data processing means 
preferably comprises a suitably programmed computer and the steps of the method are 
20 preferably performed using the suitably programmed computer. In various -forms of the 
invention, the input information may take die form of values, identifiers or other data in 
respect of the identity of the interacting partners or the absence of interaction. The input 
data may be digitized. Alternatively, for implementation of the invention, a dedicated Fast 
Fourier transform chip can be employed as at least part of the processing means. 

25 

In & preferred form of the invention, representation measurements are made identifying or 
valuing the presence of an interaction between a member and a binding partner. 



30 



Accordingly, another aspect of the invention is directed to a data processing means for 
assessing a condition or event of fee systemic vasculature, said data processing means 
executing the sn ps ai 
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(.1 J detecting a report er molecule as an indicator or interaction of absence of interaction 
with art immobilized member on a hiochip array; 

5 (2) analyzing the data obtained in (1) to identify members present in a biological 
sample: 

(3) optionally quantising the amount of members from (2); and 

10 (4) analyzing the data to -attribute a-iikslthood or risk of a condition w event 

In a particularly useful embodiment, the instant invention provides an indication of the 
likelihood of developing ACS such as AMI 

15 Accordingly s another useful aspect of the present invention provides a method tor 
estimating the risk of developing a condition or event of the systemic vasculature in a 
subject wherein the risk is a function of the presence or absence of one or more of 
.myoglobin, myosin light chain (MLC), myosin heavy chain (MHC), total creatine kinase 
(CK) including CK-MB, lactate dehydrogenase (LDH-H4), aspartate annuotransferase 

20 (AST), cardiac troponin I and T (cTn-f and cTn-T, respectively) and cTn-I and cTn-f RNA, 
fatty acid binding protein (FAB protein) including FABP1 and human heart-type, glycogen 
phosphorylase-BB isoenzyme, a-atrial natrimctic peptide (ANP), cytoplasmic FABP, brain 
natriuretic peptide (BNP), adrenomedullm (ADM), low density lipoprotein (LDL), very 
low density lipoprotein (VLDL). high density lipoprotein (HDL) and intermediate density 

25 lipoprotein (IDL), C reactive protein (CRP), serum amyloid A, P-selectin, prostaglandins, 
platelet-activating factor (PAP), histamine, armor necrosis factor a (TNFcc), soluble TNF 
receptor 2 (sTNFRl), fibrin, fibrinogen, Hbronolytic peptides, modified haemoglobin 
(BbAlc), ferritin, soluble mtercellmar adhesion molecule (1CA.M) including soluble 
intercelluiar adhesion, molecule-l (1CAM1), heat shock proteins, apoB, apoA, apoE, 

30 homocysteine or parts thereof Streptococcus sp«, Porphyromonas gmgivalis, Helicobacter 
pylori and Chlamydia pneumoniae or immunological relatives thereof, necrosis and 
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piatelef markers, lepiim vasopepiidase inhibitor of cardiac endogenous Mains, heparin, 
metaIloprotemase-9, metalioprotemase-I including its tissue inhibitor, angi< censn 
converting enzyme, CD&S/Apol/Fas, hepatocyte growth factor, soluble vascular cell 
adhesion molecule- 1 (VCAM1), plasma brain natriuretic peptide, angiotensin 11 type 
S receptor, endothelial constitutive nitric oxide synthase, glycoprotein Ilia genetic 
polymorphisms, factor Vila, thrombin, endothelin-l, cardiac myofibrillar proteins. Fas and 
Fas ligand, ligands thereof or binding partners thereof or nucleic acid molecules encoding 
same or their fragments or ligands or binding partners. 

10 In a particularly useful embodiment, the present invention contemplates a method of 
estimating the risk of developing ACS including AMI or a related condition hi a subject 
said method comprising screening for the presence of two or more mRNA molecules in a 
biological sample which mRNA molecules are translatable to members which are present, 
absent, elevated or otherwise activated following a cardiovascular condition or event or a 

15 cond ion or event o t ssociat* i card ular a ratiot i< c 

comprising contacting the biological sample with an array of oligonucleotides capable of 
hybridizing or otherwise capturing said mRNA or its corresponding cJDNA molecule and 
detecting said hybridization or captive and wherein the presence or absence of said mRN A 
or cDNA molecule is indicative of a cardiovascular condition or event or a condition or 

20 event otherwise associated with a cardiovascular aberration or a risk of development of 
same. 

The detenmuation of risk of cardiac aberration or other condition or event associated with 
the systemic vasculature has commercial benefits when an absence of risk is identified. For 
25 example, a hospital or emergency bed or emergency vehicle may not need to be employed. 
It is also useful to examine the general state of health or otherwise of a subject. Computer 
i i partici efaun u ;n 1 - is : p sis 

Thus, m another aspect, the invention contemplates a computer program product for 
30 assessing the likelihood of c pmeni * < t 

the systemic \ s > . mprising:- 
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(3) code that receives an input value for one or more of features wherein said features 
are selected irorn> 

5 (a) absence or presence of myoglobin; 

(b) absence or presence of myosin liglit chain (MIX)); 

(c) absence or presence of myosin heavy chain (MHC); 

(d) absence or presence of total creatine kinase (CK) including CK-MB ; 

(e) absence or presence of .lactate dehydrogenas e (LDH-H4); 
10 (0 absence or presence of aspartate aminotransferase (AST); 

(gY absence or presence of cardiac troponin 1 and X (eTn-/ and cTn-r, 

respectively) and cTn~/ and eTn«/RNA; 
(h) absence or presence of fatty acid binding protein (FAB protein) including 

FABH and human heart-type; 
15 (i) absence or presence of glycogen phosphoryiase~BB isoenzyme; 

(j) absence or presence of a-atrial natriuretic peptide (ANP); 
(k) cytoplasmic FABP; 

(1) absence or presence of brain natriuretic p eptide (BNP); 
(in) absence or presence of adrenomeduHm (ADM); 
20 (n) absence or presence of low density lipoprotein (LDL), very low density 

lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate 
density lipoprotein (IDL); 
(o) absence or presence of C reactive protein (CRP); 
(p) absence or presence of serum mnyloi d A; 
25 (q) absence or presence of P-seiectm; 

(r) absence o:s mdins; 

bsence or p - of platelet dt factor (PAI 
(t) absence or presenc e of histamine; 
(u) absence or presence of tun i tot I 

30 (v) absence orpresence of soluble TMF receptor 2 (sTNFR2); 

(w) absence or presence of fibrm; 
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(x) absence or presence of fibrinogen; 

(>'} absence or presence of Sbronolytic peptides; 

(z) ssence or pi enceofn ' HhAlc) 

(aa) absence 01 

(bb) absence or presence of soluble intercellular adhesion molecule (JCAM) 
including soluble intercelkiar adhesion moleeaie-l (TCAMt); 

fee) absence or presence of heat shock proteins; 

(dd) absence or presence of apoB, apoA, apoE; 

(ee) absence or presence of homocysteine or parts thereof; 

(ft) absence or presence of Streptococcus sp., Porphyromoms gingival™, 
Helicobacter pylori or Chlamydia pneumoniae or immimologieal relatives 
thereof; 

(gg) absence or presence of necrosis and platelet markers; 
(hh) absence or presence ofleptiij; 

(»} absence or presence of vasopeptidase inhibitor of cardiac endogenous 
kinins; 

fjj) absence or presence of heparin; 

(kfc) absence or presence of metailoprotemase-9; 

01} absence or presence of metalioproteinase-1 including its tissue inhibitor; 

(mm) absence or presence of angiotensin-con verting enzyme; 

(na) absence or presence of CD95/Apol/Fas; 

(oo) absence or presence of hepatocyte grow& factor; 

(pp) absence or presence of soluble vascular cell adhesion molecule-l 
(VCAMl); 

(qq) absence or presence of plasma brain natriuretic peptide; 

(ss) absence o! -i d , . constitutive nitric oxide synt asc 

(tt) absence or presence of glycoprotein Ilia genetic polymorphisms; 

<uu) absence or presence of factor Vila; 

(rv) absence or presence of thrombin; 

(ww) absence or presence of endothelm- 1 ; 
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(xx) absence or presence of cardiac myo fibrillar proteins; 
(yy) -absence or p ser f .Fas and Pas li aid; and 

(22) absence or presence of ligatids there* f 01 hh oi 01 nucleic 

acid molecules encoding same or their fragments or ligands or binding 
5 partners; and 

(4) a computer readable medium that stores the code. 

Yet another aspect of the invention extends to a computer system for assessing the 
10 likelihood of a subject having a condition or event associated with the systemic vasculaure 
wherein said computer system comprises:- 

(I) a machine-readable data storage medium comprising a data storage material 
encoded with machine-readable data, wherein said raachine-readable data comprise 
1.5 values for one or more features, wherein said features are selected from 

(a) absence or presenc e of myoglobin; 

(b) absence or presence myo 1 li ;h hain (MIC); 

(c) absence or presence of myosin heavy chain (MHC); 

20 (d) absence or presence of total creatine kinase (CK) i n cluding CK-MB; 

(e) absence or presence of lactate dehydrogenase (LPH~H4); 
(i) absence or presence of aspartate aminotransferase (AST); 
(g) absence or presence of cardiac troponin I and T (cTn-J and cTn-F, 
respectively) and cTn-fand cTn-IRNA; 
25 (h) absence or presence of fatty acid binding protein (FAB protein) including 

FABP1 and human heart-type; 
(;} bsenee or presence oi 

(0 absence or presence of a-atrial natriuretic peptide ( AMP); 
(k) cytoplasmic FABP; 
30 (1) absence or presence of b i ide (BNF); 

(rn) absence or presence of adrenomedullin (ADM); 
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(») absence or presence of low density lipoprotein (LDL), very low density 
lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate 
di r " ; ' pop! stein (IDi > 

(o) absence or presence of C reactive protein (CRP); 
5 (p) absence or presence of serum amyloid A; 

(q) absence or presence of P-seiecii n; 

(r) absence or presence of prostaglandins; 

(s) absence or presence of platelet-activating factor (PAF); 

(t) absence or presence of Mstamine; 
10 (a). absence or presence of tumor necrosis fac tor a (TNFa); 

(v) absence or presence of soluble INF receptor 2 (sTNFR2); 

(w) absence or presence of fibrin; 

(x) absence or presence of fibrinogen;: 

(y) absence or presence of fibrinolytic peptides; 
15 (z) absence or presence of modified haemoglobin (HbAIc); 

(aa) absence or presence of ferritin; 

£bh) absence or presence of soluble intercellular adhesion molecule (ICAM) 
including soluble mtereelMar adhesion molecule- 1 (ICAMI); 

(cc) absence or presence of beat shock proteins; 
20 (dd) absence or presence of apoB, apoA, apoE; 

(ee) absence or presence of homocysteine or parte thereof; 

(ff) absence or presence of Streptococcus gp., Porphymmonas gingivalis, 
Helicobacter pylori or Chlamydia pneumoniae or inunun.ologi.cal relatives 
thereof 

25 (gg) absence or presence of necrosis and platelet markers; 

(bh) absence or presence of lepfe; 

in) absence or presence of vasopeptidase inhibitor of cardiac endogenous 
MniaSj 

(jj) absence or presence of heparin; 
30 (..<k) absence or prese t inase-9; 

(I) abs ^cncc of inetallopro^m ^ \ iclndin 
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(mm) absence or presence of angiotensin-convertrng enzyme; 

(nri) b r 1 nee of O pol/3 

fool factdi ; 

(pp) absence or presence of soluble vascular cell adhesion molecule- 1 
(VGAMi); 

(qq) absence or presence of plasma brain natriuretic peptide; 

(ir) absence or presence of angiotensin II type receptor; 

(ss) absence or presence of endothelial constitutive nitric oxide s ynthase; 

(tt) absence or presence of glycoprotein Ilia genetic polymorphisms; 

(rm) absence or presence of factor Vita; 

(w) absence or presence of thrombin; 

(ww) absence or presence of endoihelin-l ; 

(xx) absence or presence of .cardiac myofibrillar proteins; 

(yy) absence or presence of Fas and Fas ligand; and 

(zz) absence or presence of iigands thereof or bindi ng partners thereof or nucleic 
acid molecules encoding same or their fragments or iigands or binding 



(2) a working memory for storing instructions for processing said machine-readable 
20 data; 

(3) a central-processing unit coupled to said working memory and to said machine- 
readable data storage medium, for processing said machine readable data to provide 
a sxm of said values corresponding to a predictive value for said candidate 

25 sequences; and 

(4) an output hardware coupled to said central processing unit for receiving said 
predictive value. 

30 A version of these embodiments is presented in Figure 3 5 which shows a system 10 
including a computer 11 comprising a central processing unit ("CPU") 20, a working 
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tneraory 22 which may be, e<g. KAM (random-access memory) or "core" memory, mass 
storage memory 24 (such as one or more disk drives or CD-ROM drives), one or more 
cathode-ray tube ("CRT") display terminals 26, one or more keyboards 28, one or more 
input lines 30, and one or more output lines 40, all oi which are interconnected by a 
5 conventional bidirectional system bus 50. 

Input hardware 36, coupled to computer I I by input lines 30, may be implemented in a 
variety of ways. For example, machines-readable data of this invention may be inputted via 
the use of a modem or modems 32 connected by a telephone line or dedicated data line 34. 

10 Alternatively or additionally, the input hardware 36 may comprise a CD. AhemaMvely, 
ROM drives or disk drives 24 in conjunction with display terminal 26, keyboard 28 may 
also be used as an input device- 
Output hardware 46, coupled to computer I! by output lines 40, may similarly be 

15 irnplemented by conventional, devices. By way of example, output hardware 46 may 
include CRT display terminal 26 for displaying a synthetic polynucleotide sequence or a 
s>itthetic polypeptide sequence as described herein, Output hardware might also mclude a 
printer 42, so that hard copy output .may be produced, or a disk drive 24, to store system 
output for later use. 

20 

hi operation, CPU 20 coordinates the use of the various input and output devices 36, 46 
coordinates data accesses from mass storage 24 and accesses to and from working memory 
22, and determines the sequence of data processing steps, A number of programs may be 
used, to process fee machine readable data of this invention. Exemplary programs may use 
25 for example the following steps;- 

0) * t * ss k t least one feat s ated with an c pre si t* a ge 
gene, wherein, said features are selected ficam:- 

30 (a) absence or presence of myoglobin; 

(b) absence orpresence of myosin light chain (MLC); 
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(c) absence or presence of myosin heavy chain (MKC); 

(d) absence or presence of total creatine kinase (CK) including CK-MB; 

(e) absence or presence of lactate dehydrogenase (LDH-H4); 

(f) absence or presence of aspartate aminotransferase (AST); 

5 (g) absence or presence of cardiac troponin I and T (cXr>i and cTn-F, 

respectively) and et«-/and cTn~/RNA; 

(h) absence or presence of fatty acid binding protein (FAB protein) including 
FABP1 and human heart-typ e; 

(i) absence or presence of glycogen phosphorylase-BB isoenzyme; 
10 0) absence or presence of or-atrial natriuretic peptide (AMP); 

(k) cytoplasmic FABP; 

(I) absence or presence of brain natriuretic peptide (BMP); 
(m) absence or presence of adrmomedullm (ADM); 

(ri) absence or presence of low density lipoprotein (LDL), very low density 
15 lipoprotein (VLDL% hi#i density lipoprotein (HDL) and intermediate 

density lipoprotein (IDL); 

(o) absence or presence of C reactive protein (CEP); 

(p) absence or presence of serum amyloid A; 

(q) absence or presence of P-seleetm; 
20 (r) absence or presence of prostaglandins; 

(s) absence or presence of platelet-activating factor (PAF); 

(t) absence or presence of histamine; 

(u) absence or presence of tumor necrosis factor a (TNFa); 

(v) absence or presence of soluble TNF receptor 2 (sTNFR2); 
25 (w) absence or presence of fibrin; 

(x) absence or presence of fibrinogen; 

(y) absence or presence of iibranolytie peptides; 

(z) absence or presence of modified haemoglobin (HbA lc); 

(aa) absence or presence of ferritin.; 
30 (bb) absence or presence of soluble intercellular adhesion molecule (ICAM) 

including soluble intercellular adhesion molecule- 1 (ICAM1); 
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(cc) absence or presence of heat shock proteins; 

(dd) fasenc i v n t , > j x 

(cc) absence or presence of homocysteine or parts thereof; 

(ff) absence or presence of Sn-e^Jtococcm sp.> Porphyromonm gmgivahs, 

Helicobacter pylori and Chlamydia pneumoniae or immunological relatives 

thereof; 

(gg) absence or presence of necrosis and platelet markers; 
(hh) absence or presence of leptin; 

(it) absence or presence of vasopeptidase inhibitor of cardiac endogenous 
khuns; 

Oj) absence or presence of heparin; 

(kk) absence or presence of melalloproteinase-9; 

(11) absence or presence of metalloproteinase- 1 including its tissue mhi hi tor; 

(mm) absence or presence of angiotensin-converting enzyme; 

(tin) absence or presence of CD95/Apol/Fas; 

(oo) absence or presence of bepatoc>te growth factor; 

W$ absence or presence of soluble vascular cell adhesion molecule^ 
(VCAM1): 

(qq) absence or presence of plasma brain natriuretic peptide; 

(it) absence or presence of angiotensin II type receptor; 

(ss) absence or presence of endothelial constitutive nitric oxide synthase; 

(it) absence or presence of glycoprotein Ilia genetic polymorphisms; 

(un) absence or presence of factor Vila; 

(vv) absence or presence of thrombin; 

(ww) absence or presence of endofhelm- 1 ; 

(sx) eor presei I . 

(yy) absence or presence of Fas and Fas iigaad; and 

(zz) absence or pt m Uganda thereof or bh . i >f or nucleic 

acid molecules encoding same or their fragments or Hgands or binding 
partners: 
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(2) adding the values for said features to provide a predictive value for said sequence; 
and 

(3) outpuftmg said predictive value. 

5 

Figure 4 shows a cross section of a magnetic data storage .medium 100 which can be 
encoded with machine readable data, or a set of instructions, -for designing a synthetic 
molecule of the invention, which can be carried out by a system such as system 10 of 
Figure 5. Medium 100 can be a conventional floppy diskette or hard disk, having a suitable 

10 substrate 101, which may be conventional, and a suitable coating 102, which may be 
conventional, on one or both sides, containing magnetic domains (not visible) whose 
polarity or orientation can be altered magnetically. Medium 100 may also have an opening 
(not shown) for receiving the spindle of a disk dri ve or other data storage device 24. The 
magnetic domains of coating 102 of medium 100 are polarized or oriented so as to encode 

15 m mantier which may be conventional, machine readable data such as that described 
herein, for execution by a system such as system 10 of Figure 3. 

Figure 4 shows a cross section of an optically readable data storage medium 1 .1.0 which 
also can be encoded with such machine-readable data, or set of instructions, for screening a 

20 candidate molecule of the present invention, which can be carried out by a system such as 
system 10 of Figure 3, Medium 110 can be a conventional compact disk with read only 
memory (CD-ROM) or a rewritable medium such as a magneto-optical disk, which is 
optically readable and magneto-optically writable. Medium 100 preferably has a suitable 
substrate 111, which may be conventional and a suitable coating 1 12, which may be 

25 conventional, usually of one side of substrate 1 1 1 . 

in the case of a CD-ROM, as is well known, coating 112 is reflective and is impressed with 
a plurality of pits i 13 to encode the machine-readable data. The arrangement of pits is read 
by reflecting laser light off die surface of coating 112. A protective coating 1 .14, which 
30 preferably is substantially transparent, is provided on top of coating 1 1 2. 
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In the case of a magneto-optical disk, as is well known, coating 112 has no pits 1 13, but 
has a plurality of magnetic domains whoso polarity or orientation can be changed 
magnetically when heated above a certain emperature as by a a cr (nut shown) The 
orientation of the domains can be read In Q-seasurhi ( > r tight reflected 

5 front coating 1 12. The arrangement of the domains encodes the data as described above. 

The present system retrieves features and .forms composite features from mem. More {hart 
one feature can be combined in a variety of different ways to form these composite 
features. In particular, the composite feature can be any function or combmaiion of a 

10 simple feature and other composite features. The .function can be algebraic, logical, 
sinusoidal, logarithmic, linear, hyperbolic, statistical and the tike. Alternatively, more that* 
one feature can be obtained in a functional manner (e.g. arithmetic, algebraic). By way of 
example, a composite feature may equal the stun of two or more features or a composite 
.feature may correspond to a sub-fraction of overlap of one or more features from another 

15 feature. Alternatively, a composite feature may equal a constant times one or more 
features. Of course, there are many other ways composite features can be defined. 



The present invention is further described by the following non-limiting Examples, 
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Early Biochemical Markers &fa cardiac mnd&km or event 
Myoglobin, CK-MB, Cardiac Troponm-T and Cardiac Troponin-I 

5 

The prime requisite for an early marker is that the development of the test should be 
readily performed in a short time period and that the marker, be released soon after the 
ACS including AMI. Ideally, an early diagnostic for ACS including AMI is a Point-of- 
Care device, namely a small, preferably hand-held device which is used when a potential 
10 ACS including AMI patient first presents at a clime including a hospital or general 
physician's practice. 

Of the early markers, each of myoglobin, total ereatinee kinase (CK) including ereatinee 
kinase MB isofotm (CK-MB), cardiac tropornn-r (cTn-2) and cardiac troponiftrf (eTn-j), 
15 has slightly different characteristics based on:~ 

(1) whether it is specific to cardiac tissue; 

(2) time to reach peak serum levels; 

(3) die period during which peak level is maintained; 
20 (4) clinical sensitivity; and 

(5) cluneal specificity (Bean, 1998). 

Figure 2 shows multiple time courses of the appearance of cardiac markers, 

25 vt'yogiob s not can pecin it is t ' eae ak (Fig 

assavui b> « immunoassay Myoglobin issays ar« convei t rmined ising eit er 

oclonal i lyclon i bo or comhin < d: the - vt e £ A 

hours froni the onset of chest pain but the peak is transient and may fail to non-diagnostic 
levels after 10-12 hours, CK-MB is a reliable marker of ACS including AMI. It rises to 

30 peak levels at about 12 hours and falls rapidly to non-diagnostic levels at 20-24 hours alter 
the onset of chest pain. 
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Both cTfi-I sad cTft-T are cardiac specific. cTN-J has as advantage since cTn-J may be 
expressed by skeletal muscle following experimental injury and has been detected in 
regenerating skeletal muscle in man (Bordet ei aL, 1997). eTn«I' is, however, clinically 
quite sensitive and is capable of detecting 64% of true AMI patients. When the infarct is 
small, the cTn-Jtest can result in a significant number of false negative results. c'Tn-Jhas, 
however, an advantage of rising to significantly elevated levels at 5-1 J hours from the 
onset of chest pain. It remains elevated and fairl y constant for 5-8 days. 

Chest pain is the commonest cause of presentations to Emergency Departments, but for 
75% of patients with chest pain, the pain is non-cardiac in origin. Thus, it is also important 
to have a negative predictive value in tests for ACS to allow for safe early discharge or a 
safe decision not to admit a patient to hospital. 

Most of the available early markers are interrelated. Thus, the difficulties faced by 
obtaining false-positives are largely overcome by correlating a test (e.g. CK.-MB antibody 
test) with other tests such as the myoglobin test. At present, this is both inconvenient and 
expensive, especially where short toni-around times are required and specialist staff are 
needed to operate the diagnostic instruments m hospital biochemistry departments. They 
include CK-MB, cTn-Tand cTn-/. The ability to test a number of early markers using the 
nricroarray method of the present invention is an advantage because the reliability is 
significantly increased. 

Medium-term and long-term biochemical markers 

These markers peak a. dax s - . *cXc ~% m*^*. ,«»tai uu". . , a. van i x 
troponin I (cTW), aspartate aminotransterase (AST} t lactate dehydrogenase (LOH) ; 
myosin light chain (MLC) and myosin heavy chain (MHC), fatty add binding (FAB) 
protein and ABC Like the early markers, the late markers can be used to estimate the size 

■ 1 o present 

late and so cannot be stedf< on a markers 
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Other scrum markers are available sucl <> itt) <i J s > Ling; 1 bich >pears to be a 
valuable early (<10 li) market of AMI 

EXAMPLE 2 

Evaluation of the Efficiency of the Diagnostic Performance of the Device 
The efficiency (E) of the diagnostic assay is determined using die fomiula: 



TP 
TO 



where TP ~ true positives and TO ~ total number of tests. TO is calculated by the 
expression TO « Ti> + FP +EN+TN where FP « false positives; FN - false negatives and 
TM « true negatives. £ has the tbllowing range of values : 0<E s 100 , 

.15 

EXAMPLE 3 
Estimation of Infarct Size 

The magnitude of the change of a biochemical marker as a function of time correlates with 
20 the size of the infarct determined at autopsy. Clearly the reliability of these integrations is 
enhanced if a multiplicity of tests is available. 

The size (volume) of an infarct is a function of;- 

25 (1) the rime scale over which the biochemical marker is released; 

(2) thi rate 1 eieas( oi hi ' ,o..;>v u'ca sark f(t)) 

(3) he body weight i ( of the patient 

(4) the proportion of the body weighs, into which the biochemical marker is released 
(Kw); 

30 ~ ! i emoval'oft >cl ll marl m areola 
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(6) $6 total biochemical marker released divided by the amount of that marker 
released from theinfercted myocardium (Kr). 

Accordingly, infarct size (Is) is determined using the formula:- 
£iU)dtxBwxKw 



Is- 



JBdxKr 



EXAMPLE 4 

Assessment of Agents Which Contribute to or are Associated with Myocardial 
10 Inflammation 

The incidence of cardiovascular diseases has been statistically connected to certain 
infectious agents. Certain microorganisms including bacteria (for example, 
Porphyromonas and Chlamydia), certain bacteria (for example, Helicobacter pylori, Is 
15 probably die most widespread disease-causing agent), and certain viruses (Coxsaekie virus 
and Cytomegalo virus) have a contributing effect on the propensity for cardiovascular 
disease including ACS such as AMI. These agents may achieve their effects on the 
cardiovascular system through an inflammatory monocyte. 

20 The presence of these microorganisms and viruses is detected using antibodies directed 
against specific epitopes on. the surfaces of these pathogens, 

EXAMPLE 5 
The Nature of the Biochemical Marker Device 



he >resei ventioi provides a device » \ es 1 g< lumber 

of antigens from a sample of body fluid. The combination of biochemical markers for ACS 
including AMI provides an unequivocal diagnosis. 
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The test is performed on a small (10400 McroMtres) volume of serum enabling die 
measurement to be performed several times within a short period to minimize errors 
providing reliable diagnosis of ACS, 

5 The invention may also assay other body fluids {such as saliva) where pathogens (such as 
Porphyrmionas and other nhcroorgamsms) reside and thus provide evidence for the origin 
of potential kilasiimatory responses. 

As the patterns of genetic susceptibility of ACS and congestive cardiac failure (CCP) 
0 including dilated cardiomyopathy (DCM) are known, the test is modifiable to include 
jrifESA and cDNA markers tor DNA derived from patient leukocytes' to evaluate their 
genetic propensity for cardiovascular disease. 

EXAMPLE 6 

5 Adsorption or Coupling of Antibodies as an Array on a Solid Support 

Specific antibodies for marker proteins (for example, proteins derived from heart tissue) 
are trapped or immobilized on a solid surface, Inmiobilizahon of protein antibodies also 
may be achieved by electrostatic forces' or by the assistance of streptavtdin attached to 

0 activated spots on the solid support to which biotmylated antibodies can attach. The 
volume of antibody used to form the capturing spot is small approximately 10 pL-tOO 
nanofitres. They are allowed to dry its the presence of protecting chemicals such as 
arabinose and low molecular weight (3000-5000 Da) polyethylene glycol. A micro-array 
of antibodies specific for cardiac markers is constructed in two dimensions by application 

5 of tiny (10 pL-K) nL) spots of each antibody at addressable locations on a solid support 
using a high precision applicator mck as a Biodot 3000 (Cartesian Technologies, Irvine, 
CA, USA). Antibodies are adsorbed to a surface of nylon or nifro-eelMose, or covalently 
linked to a membrane such as Immobllon P (Millipore Corporation) using established 
procedures. The solid supports are generally immersed or otherwise contacted with 

0 blocking agents such as hut not limited to afcim milk powder, Irish moss extracts, or other 
sources of carrageenaii or gelatin. 
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There are several options .for detecting antigens in plasma from a blood sample which have 
bound to an antibody array (Figure 

5 (i) The plasma is reacted with N-hydroxy saccimmide biotm or N-ethyl maJeimide 
biotin which covalently modify lysine and cysteine residues, respectively. 
Components of low .molecular weight in the plasma, including residual 
modification reagents, are removed by centrifugal desalting through a molecular 
sieve such as Sephadex G-10. The hiofmyiated proteins in the desalted plasma are 

10 to appli ed to an array of antibodies against cardiac markers and incubated for 30 

mm at 37°C Unbound protein solution is decanted and the array is washed several 
times with phosphate buffered saline (PBS). Bioiinylated proteins bound to 
antibody spots are detected by application of a conjugate of streptavidin .with horse 
radish peroxidase (HRP), streptavidin with alkaline phosphatase (AP) [Figure lb], 

1 5 or streptavidin modified with fluorescein (FXTC) or Texas Red. The most sensitive 

forms of detection with HRP and AP involve the enzymic synthesis of products 
which are chemilummescent Substrate kits which produce cliemi luminescence 
from bound HRP or AP activity are available from Araexsham Pharmacia Biotech 
(Little Chalfont, UK), Bio-Rad Laboratories (Hercules, USA) and Pierce Chemical 

20 Company (Rockford, USA). After application of the substrate to the array, the 

moist membrane is put in contact with X-ray film for 2-5 min and then developed 
to reveal the antibody spots which bound a cardiac marker. Biotinylaied cardiac 
markers bound to the array could be visualized directly by application of 
streptavidin modified with fluorescein (HfC) or Texas Red. The intensity of the 

25 soots on the array using one of these three procedures could be quantified using a 

•tefesaetric scanner (e.g, from Molecular Dynamics. Sunnyvale, CA, USA) or 
finoronietric scanner (e.g. STORM, Molecular Dynasties), enabling calculation of 
concentrations of these proteins hi the blood sample. 

30 (ii) Alternate eh the plasma is reacted wit eagen nch v ntly at 

fluorescent groups to amino or salihydryl groups on all proteins in the sample 



WO 02/23 1 «n 



-53- 

(Figurs le). Suitable tluorophores available as protein labelling kits are Alexa 488 
and CBQCA which may be excite at 488 nm aabg an argon laser. Fluorescemly- 
labelled plasma proteins bound to an antibody array could be quantified using a 
scanning fluoriraeter or a confocal microscope. Mild reaction conditions should be 
5 used so that the majority of antigen binding sites are not affected. Different cardiac 

markers will be labelled to different extents with different numbers of fiuorophores. 
Plasma samples may need to be dialyzed prior to reaction with the flnorophore, and 
should be desalted after chemical derivauzation. 

10 (in) Umabelied antigens bound to an array are readable wife soluble, fhioreseeMly- 
labeUed antibodies which bind to a different epitope of the bound cardiac marker, 
enabling quantitation of bound antigens (Figure le). For many samples, the level of 
plasma antigen may exceed the number of antib li n aikble in a particular spot, 
p i mdgens oi an r st '* iu v • i d ( i be i ntitai subsequently 

15 using a row of dilutions of a. particular antibody. When the number of antibodies in 

a spot on this array exceed the number of antigens applied in the sample, there 
would be no further increase m fluorescence. A plot of .fluorescence versus 
antibody level would give the level of antigen in the plasma sample, levels of 
bound antigens on this quantitative array could be determined using procedures (s ) 

20 or (li) above or the number of vacant antibodies on the array could be -determined 

rising standard, fluorescently-labelled antigen. 

EXAMPLE ? 
Detecting the Onset of AMI 

23 

Hie device provides an .indication of the time of onset of the AMI ever, independent of 
whether the AMI is sensed by the patient (onset of chest pam) or whether u is a silent 
infarct associated with a test such as a stress test. Patients are sampled at comparatively 
high frequencies resulting in an improved definition of the shape of the biochemical 
30 marker curve (Figure 2), The results of the test may be skewed to place greater weight on 
antibodies that proved to be the most sensitive in any particular patient Combinations of 
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tests for early markers provides a better basis for determining the onset of AMI. If a patient 
presents later (>24 hours following the onset of chest pain)., the time of onset is detennined 
using late markers in the array. 

5 EXAMPLE 9 

Detecting the Size a/tke Infarct 

Cardiac myosin heavy chain (cMEC) is released after a prolonged delay and does not 
appear in the serum for about two days after an AMI. It is considered to be a reliable 
.1 0 marker for estimating infarct size (Mair m ah 1994). When cardiac troponin- T (cTn-I) has 
a late peak, the serum concentrations correlate well with estimates based on radioaucieoide 
imaging methods for infarct size. Cardiac myosin light chain (MLC) levels also correlate 
with infarct size (Omtira et al f 1995). 

15 EXAMPLE 10 

Detecting Myocardial Reperfusion A fter an Acute Coronary Syndrome Incident 

When a patient does present with acute coronary syndrome such a* AMI. very often fee 
therapeutic aim is to re-open an occluded coronary artery. This is usually done by 

20 thrombolytic agents such as TPA or by mechanical means, such as balloon angioplasty, 
with or without stenting. The aim of these therapies is to achieve reperftision of fee 
threatened myocardium. It is often difficult, however, to determine whether reperfusion 
has been successful, both in terms of the time of reperfusion and the extent of myocardium 
successfully salvaged. At the moment, the clinical tools for assessing reperfusion are 

25 insensitive and non-specific. They include clinical features, such as the disappearance of 
chest pain, and ECG features such as decrease m the amount of ST segment elevation. 
Sorur i iers m eipful, but us ally on in retrospect 

< i 1 n is .not i < s i > ' . u < finical i ^ ' * 

30 interest. After success fill reperfusion, there is often a "washout" phase, where the level of 
1 f i Iti >f card is su£ 5 CK-MB and trop n ri ry di rtica 
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for a short period of time. If may be that the pattern of release of markers, and/or the ratio 
of one marker to another during this release phase, may give feformative data about 'the 
tinting and extent of ^perfusion. This is another possible application of the proposed 
methodology, 

5 

EXAMPLE 11 

Detecting the . Presence of Pathogens Associated with Myocardial Inflammation 

Infection: may be a cofacior m the formation of atherosclerosis. Infectious agents such as 
10 nncroorgam'sms (Chlamydia, Porphyrom&ims, Helicobacter and Streptococcic) and 
certain virases (Cytomegalovirus., Coxsackie virus) may be detected using existing 
immunological methods which can be adapted for use in the cardiac niicroarray device. 

EXAMPLE 12 

15 Determination of "Coronary Risk Factors 

The risk of atherosclerotic disease can be evaluated using a variety of serum markers. Of 
these, the following is a list of potential apolijpoproteins, lipoproteins, enzymes, receptors 
and transfer proteins that can be monitored using antibody based micro-arrays. 

20 

Plasma lipoproteins are characterized according to their density, flotation rate, mean 
diameter and electrophoretie mobility. Hie major classes of plasma lipoprotein include; 
chylomicrons., VLDL (pre ^lipoprotein), LDL (^-lipoprotein) and HDL. The apoprotein 
compositions which characterize these classes of lipoproteins are set out in Table I. > 
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TABLE I 



Apoproteins 


MW(Da) 


Chylomicron. 


VLDL 


LJDL 


HDL 


(% of total protein) 


ApoA-I. 


28,300 


trace 


trace 


trace 


66 


ApoA-H 


17,000 


trace 


trues 


trace 


20 


ApoBjgo 


512,000 


5-20 


37 


97 






6,635 


15 




trace 


3 


Apoc-u 


8,851 


15 




trace 


trace 


ApoCMII 


S,S64 


40-50 


40 


2 


4 


ApoD 










5 


ApoE 


-34,000 


4 


13 


j: 


1 



5 Apohpoproteins help to solubilize cholesterol esters and triglycerides by interacting with 
phospholipids. Apoproteins bind lipids largely on hydrophobic interaction between the 
fatty acyi chains of phospholipids and the non-polar regions of the apoproteins and to a 
lesser extend on the ionic interactions of tire charged head groups of phospholipids and 
oppositely charged regions of the apoprotein. 

10 

Apohpoproiem A (ApoA-I and ApoA-IJ) is the major component of HDL. It can be 
subdivided into ApoA-1 (MW 28,300 Da) and ApoA-M £MW 17,000 Da). 

Apoiipoprotein B (ApoB) Is heterogeneous. ApoBw is mainly found in chylomicrons, 
15 VLDL and LDL. ApoB^ represents the amino terminal half of ApoB. o; > and is not a Bgaad 
ibr the LDL receptor. 

Apoiipoproetin C (ApoC) comprises at least three components, which, occur as major 
components of VLDL and as minor components of HDL, ApoC-I has a MW of 6,631 Da, 
20 ApoC4i has a MW of 8,837 Da and ApoC-Hi is 8,767 Da. ApoC-HI also has three 
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isoforms depending on \^feer &e protein has C\ 1 or 2 sialic acid residues in its 
carbohydrate moiety. 

Apoiipoprotein D (ApoD) is a minor component of HDL and is not normally considered to 
5 be a useful plasma marker. 

Apolipoprotem E { ApoE) is found in VLDL, LDL (particles formed during the conversion 
of VLDL to LDL) and HDL. This protein is heterogeneous and has a M'W of 
approximately 34,000 Da. There are several subtypes including ApoE2. 

10 

Thus, fee following antibodies to apolipoproteim can be used to monitor ehylouiicrons, 
VLDL, LDL and HDL (see Alaupovic etal> 1971):- 

ApoA-I (for HDL) available from Research Diagnostics fete. (RDI-PR06182); 
15 ApoBtoy (for LDL) available from Research Diagnostics ihe (RI-FRO610800 and 

RDI-OXLDLabm for the oxidized form of LDL); 
ApoC-I (for chylomicrons and to a lesser extent VLDL and HDL); 
ApoC-JI (for chylomicrons and to a lesser extent VLDL); 
ApoC-lH (for chylomicrons and VLDL and to a lesser extent LDL and HDL}; 
20 ApoD available from Research Diagnostics Inc. (RDI-APODabm) and 

ApoE (for VLDL and to a lesser extent chylomicrons) available from Research 

Diagnostics Inc. (RDI-PRO6I085/61086 and RDLAPOEabGX) and ApoB2 

to identify ApoE2 (RDTAPCMIOSS), 

25 Apolipoproteim are detected with a "sandwich"' assay. Two types of assay can be 
eondueted:- 

(i) An antib&dy-bmed capture assay: This is a sandwich assay where a specific 
polyclonal or monoclonal antibody is used to capture an , tein antigen 

30 which is then detected using a second antibodv conjt ^ 
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moiety such as horse radish peroxidase (HEP) which is then visualised by 
developing a colour reaction; and 

(if) ,4 reeepter-based capture assay.; Here, the ap. p » * is captured by a spe fi< 
5 receptor protein and then specifically identified using a secondary antibody 

conjugated to a reporter molecule such as HRP and detected as above. 

The antibody-based capture assay can be performed using an immobilized antibody on a 
mtrocellulose-eaated glass microscope slide or other solid surface as follows:- 

10 

(1) purified antibodies are diluted in PBS (0.1 M sodium phosphate buffer at P H 7,2, 
0.137 M sodium chloride) or used undiluted and applied to fee nitrocellulose to 
form a rectangular array using the BioDoi arrayer and left overnight at 4°C; 

15 (2) the excess antibody is removed by three washes with PBS and die dots are allowed 
to dry; 

(3) a small volume of plasma (-0.1 ml diluted up to 1: 100 or a standard) appropriately 
diluted is then applied to fee array and incubated at 37°C for 1-2 hours; 

20 

(4) the antibody away is then washed wife PBS and allowed to dry; 

(5) add a second polyclonal antibody (preferably directed against fee apolipoprotem 
conjugated to Watte peroxidase diluted up to 1:15,000 in PBS containing 1% 

25 bovine serum albumin (BSA); 

i ic ( >a . % u * ( at wt m - 



(?) wash; 

30 
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(8) incubate the array with substrate (3 g ^phenylensdjaniine dihydroxychloride in 
phosphate buffered citrate pH 5.5 containing 3.5 ir.M hydrogen peroxide) for 30 
mist (in the dark); 

5 (9) stop the reaction with 0. i M HC1; and 

(10) read the OD 493 w and compare the plasma samples with a sample in which the 
apoiipoprotem was omitted. Usually, ApoB is used as a standard lipoprotein where 
the ApoB is precipitated using isopropanol. 

10 

The receptor-based capture assay is performed as above except that the antibody in step (1) 
is replaced with a recombinant receptor protein and the second antibody used in step (5) is 
replaced by a primary antibody directed against the particular apoUpoprotein.. 

15 As well as the apo lipoproteins associated with the chylomicrons, HDLs, VLDL and Ii>L> 
there is a series of associated enzymes in the plasma (for example, lipoprotein lipase 
(LFL), hepatic lipase (HPL) and lecithin cholesterol acyltransferase (LCAT> 60 kDa) 
which may be detected using specific antibodies. 

20 .EXAMPLE 13 

Other circulating "risk-factor" 'proteins 

The following proteins may he detected in significantly altered amounts in the sernni of 
patients who are considered to be "at risk" of a cardiac aberration (see al Audelxrtotialab et 
25 &L f 1999):- 

giyi \ cdh . > > < uc) 
(a) insulin; 
(hi) fibrinogen; 
30 (iv) Factor VII; 

(v) soluble IC AM- 1 ; and 
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(vi) Oreactive protein (C protein}. 

These proteins can be monitored using t e aniih >d\ based capture assay described above, 

5 EXAMPLE 14 

Preparation of the Array 

The away may include ail known bioehemical markers of acute myocardial infarction as 
well as factors known to be associated with coronary- disease. The array may comprise 
10 monoclonal antibodies eovalently linked to a. membrane as multiple spots in a 2- 
dimensional. matrix. 

The spots are of a microscopic size, resulting from the application of a very small drop of 
antibody solution <e.g, 10 nanolitres) and are well separated from adjacent spots (100 
15 microns separating the dots). 

Those skilled in the art will appreciate that the invention described herein is susceptible to 
variations and modiikd'jor.- oikr than those specnl . . ■ vd. It is to be understood 
that the invention includes all such variations and modifications. The invention also 
20 includes ail of the steps, features, compositions and compounds referred to or indicated in 
this specification, individually or collectively, and any and all combinations of any two or 
more of said steps or features. 
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CLA1MS 

1. A method of assessing the parameters associated -wife a condition or event 

of the systemic vasculature or assessing a risk of a condition or event occurring, said 
method, comprising obtaining a biological sample from a subject to be tested wherein said 
biological sample comprises one or more members which are present, absent, elevated or 
otherwise activated or up or down regulated in a subject prior to, daring or following said 
condition or event and contacting said b o , yl< with a second set of members 
wherein, one or more of said second set of members are binding partners to one or more of 
said first set of members and wherein the pattern of interaction between said, first, and 
second sets of members including the absence of interaction is indicative of said condition 
or event or the risk of developmen t of same. 

% A method according to Claim 1 wherein members in the biological sample 

are selected from two or more of myoglobin, myosin light chain (MLC), myosin heavy 
chain (MHC), total creatine kinase (CK) including CK-MB, lactate dehydrogenase (LB**- 
H4), aspartate aminotransferase (AST), cardiac troponin I and T (cTn-/ and c'Tn-f, 
respectively) and cIW and cTtt-JRNA, tatty acid binding protein (FAB protein) including 
FABF1 and human heart-type, glycogen phosphorylase-BB isoenzyme, a-atrial natriuretic 
peptide (ANP), cytoplasmic FABP, brain natriuretic peptide (BNP)j adxenomedullin 
(ADM), low density lipoprotein (LDL), very low density l ipoprotein (VLDL), high density 
lipoprotein (HDL) and intermediate density lipoprotein (HDL), C reactive protein (CRP), 
scmm amyloid A. P-seiectm. prostaglandins, platelet-activating factor ^PAO, histamine, 
tumor necrosis factor a (TNFa), soluble TNF receptor 2 (sTNFR2), fibrin, fibrinogen, 
fibronolytic peptides, .modified haemoglobin (HbAlc), ferritin, soluble intercellular 

< e (K ' i )iuble mtercel dhesi< let < 

eat shod t i , offi ptnstrereor Streptococcus sp 

Porphyromoms gingivaiis, Helicobacter pylori and Chlamydia pneumoniae or 
immunological relatives thereof, necrosis and platelet markers, leptm, vasopeptidase 
ii ! o • t rdi end ei ions km is, 1 7 arm, mel ioproietnase-9, metalioproteinase-1 
mciudmg \s tissuv mbtbstor, vmuotLn.sm-con\t.rtmg enzyme, CD95- Apo' Fas* hcou + ocy*t 
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growth factor, soluble vascular eel! adhesion molecule- 1 (VCAM1), plasma brain 
natriuretic peptide, angiotensin II type receptor, endothelial constitutive nitric oxide 
synthase, glycoprotein Ilia generic polymorphisms, factor Vila, thrombin, endothelial., 
cardiac myofibrillar proteins, Fas and Fas hgand, ligands thereof or binding partners 
thereof or nucleic acid molecules encoding same or their fragments or ligands or binding 
partners and contacting said biological sample with a second set of members wherein one 
or more of said second set of members are binding partners. 

3, A method according to Claim I or 2 wherein the binding partners of the 
members of the biological sample are hnmimomteractive molecules. 

4, A method according to Claim 3 wherein the immunointeractive molecules 
are antibodies, 

5, A method according to any one of Claims 1 to 4 wherein the second set of 
members are immobilized to a soHdsupport 

6, A method according to Claim 5 wherein binding of members to binding 
partners is detected by a labeled antibody to the member in the biological sample. 

7 , A method according to Claim 6 wherein the binding of a binding member to 
a binding partner is detected by> 

(i) biotinyiation of all plasma proteins, which are then bound to m 
antibody rnicroanay and then to a sfe-eptavidin-AP/HRP conjugate; 

ioreseent labels fall m ? + ^ < 

(in) fhiorescently-labeled antibodies specific for a different epitope; and 

(iv) concentrations of plasma markers determined using dilutions of 
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immobilized antibodies, 

8. A method according to any one of Claims 1 to 7 wherein the condition or 
event is a vascular disease including cardiovascular, stroke, pulmonary, renovascular, 
cerebrovascular, thrombotic oi gene d ed arterial or venou condition 1 1 event 

9. An array of binding partners for members in a biological sample from a 
subject said members being present, absent, elevated or otherwise activated in a subject 
following a condition or event associated with the systemic vasculature wherein the 
binding partners are defined by <x,y) coordinates such that die array comprises n binding 
partners at coordinates (x,y), (x 2 , y 2 ) .... (x n ,y n ) and wherein the pattern of interaction 
between the members and the binding partners is indicative of said condition or event. 

10. An array according to Claim 9 wherein members of the biological sample 
are selected from, two or more of myoglobin, myosin light chain (MLC), myosin heavy 
chain (MHC), total creatine .kinase (CK) including CK-MB, lactate dehydrogenase (LDH- 
H4), aspartate aminotransferase (AST), cardiac troponin I and T (cTn-/ and ofn-t, 
respectively) and dWand c-Tn-IRNA, fatty acid binding protein (FAB protein) including 
FABP1 and human heart-type, glycogen ptjosphorylase-BB isoenzyme, of-atrial natriuretic 
peptide (AMP), cytoplasmic FABP, brain natriuretic peptide (BNP), adrenomedullm 
(ADM), low density lipoprotein (LDL), vary low density lipoprotein (VIOL), high density 
lipoprotein (HDL) and intermediate density lipoprotein (1'DL), C reactive protein. (CKP). 
serum amyloid A, P-seiectin, prostaglandins, platelet-activating factor (PAP), histamine, 
tumor necrosis factor a (TNF«), soluble TNF receptor 2 (sTNFR2), fibrin, fibrinogen, 
abronolytic peptides, modified, haemoglobin (HbAic), ferritin, soluble intercellular 

lbs * \ ig soluble mtereeli ton molecule 4 i 

heat shock proteins, apo.B, apoA. apo.E, homocysteine or parts thereof, Streptococcus sp., 
Porpftyromonas gingivals, Helicobacter pylori and Chlamydia pneumoniae or 
immunological rcla - < arkers, leptin, vasopeptidase 

inhibitor of cardiac endogenous kinins. heparin, metalloproteinase-9, mefalioprotemase-l 
including its tissue inhibitor, aagiotensra-eonverting enzyme, CD95/Apot/Fas, hepatocyte 
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growra factor, soM>le vascular cell adhesion moleeuie-l (VCAMl), plasma braifl 
natriuretic peptide, angiotensin II type receptor, endothelial constitutive nitric oxide 
syafease 5 glycoprotein Ilia genetic polymorphisms, faciei Vila., thrombin, tnioUielin-1. 
cardiac myofibrillar proteins, Fas and Fas figand, ligands thereof or binding partners 
thereof or nucleic acid molecules encoding same or their fragments or Uganda or binding 
partners. 

it. An art-ay according to Claim 9 or 10 wherein the binding partners of the 

members in the biological sample are itnmnnointeractive molecules. 

12. An array according to Claim 1 1 wherein the immnnointeractive molecules 
arc antibodies. 

13. An array according to any one of Claims 9 to 1 2 wherein the second set of 
members are immobilized to a solid support. 

14. An array according to any one of Claims 9 to 13 wherein the condition or 
event is a vascular disease including, stroke, pulmonary, renovascular, cerebrovascular, 
thrombotic or generalized arterial or venous condition or event 

15. A method for estimating the size of an udaret or related condition in a 
subject wherein the size of die infarct (Is) is determined by the formula:- 

|f{jf)dtxBwx^w 

wherein Is is infarct size 

F(t)dt is die rate of release of a member in a biological sample, said member 
being present, absent, elevated or otherwise activated in a subject 
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rbliowing a cardiovascular condition or event leading to the infarct 
[MX) is also known as the member appearance function}; 
Bw is the body weight of the subject; 

K.W is the proportion of the body weight into which the member is released; 
Ed is the rate of removal of the member from, evaluation; and 
Kr is the total amount of member released divided by the amount of the 
member released from the mfareted tissue: 

said method comprising contacting a biological sample from said subject wherein said 
sample comprises members present, absent, elevated or otherwise activated in a subject 
following a cardiovascular condition or event or a condition or event otherwise associated 
with a cardiovascular aberration with one or more binding partners of said members 
wherein the binding partners are immobilized to a solid support and wherein the pattern of 
interaction between the members and binding partners is indicative of the size of the 
infarct or otherwise provides data input for assessment of tire size of the infarct. 

16. A method of assessing the parameters associated with a condition or event 

associated wife the systemic vascularization, said method comprising screening for the 
presence of two or more mRNA molecules in a biological sample which niRNA molecules 
are translatable to members which are present, absent, elevated or otherwise activated 
following a cardiovascular condition, or event or a condition or event otherwise associated 
with a cardiovascular aberration said screening comprising contacting the biological 
sample with an array of oligonucleotides capable of hybridizing or otherwise capturing 
said mRNA molecule and detecting said hybridization or captive and wherein presence or 
absence of said mRNA molecule is indicative of a said condition or event or a risk of 
development of same. 

17* A method according to Claim 16 wherein the mRNA molecules are first 

subjected to reverse transcription to read cDHA. 

18. A method according to Claim 15 or 16 wherein the condition or event is a 
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vascular disease including cardiovascular, stroke, piOmonary, renovascular, 
cerebrovascular, thrombotic or generalized arterial or venous condition or event. 

19. A data processing means for assessing a condition or event of the systemic 
vasculature, said data processing means executing the steps oi> 

(1) detecting a reporter molecule as an indicator or interaction or 
absence of interaction with an immobilized member or a bioclup 
array; 

(2) analyzing the data obtained in (I) to identify members present ill a 
biological sample; 

(3) optionally qoantitating die amount of members from (2); and 

(4) analyzing the data to attribute a likelihood or risk of a condition or 
event. 

20. A method of treatment said method comprising assessing the parameters 
associated with a condition or event associated with the systemic vasculature or assessing a 
risk of a condition or event occurring, said method comprising contacting a biological 
sample from a subject to be tested wherein said biological sample comprises one or more 
members which are present, absent, elevated or otherwise activated in a subject following 
said condition or event or a condition or event otherwise associated with a aberration 
wherein said members are selected from two or more of myoglobin, myosin light chain 
(MLC), myosin heavy chain (MRC), total creatine kinase (CK) including CK-MB, lactate 
k » • B i i < !< sfet (AST), card op 

(lTii-' and cTn-J, respectively) and cTn-i i»J cTn-JKNA, fatty acid binding protein (FAB 
protein) including FABP1 and human heart-type, glycogen phosphorylase-BB isoenzyme, 
of-airiat na ' < toplasmic r,\BP brain natriuretic peptide (BNP) 

adrenoneac (ADM) > i t poproteic iLDLi, low de:s:t- ipoprotein 
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{VXD! h hi id i [ , ID1 t edtate densit) lipoprotein (IDL), C 

reactive protein (CRP), seram amyloid A P-sek tn p ( , mdins, pla f i activating 
factor (PAP), histamine, tumor necrosis factor o: (TNFaj, soluble TNF receptor 2 
(sTNFR2), fibrin, fibrinogen, fibrinolytic peptides, modified haemoglobin (HbAlc), 
ferritin, soluble Intercellular adhesion, molecule (TCAM) including soluble intercellular 
adhesion molecule- 1. (1CA.M1), heat shock proteins, apoB, apoA, apoB, homocysteine or 
parts thereof, Streptococcus sp„ Porphyromomx gingimlis, Helicobacter pylori and 
Chlamydia pneumoniae or immunological relatives thereof, necrosis and platelet markers, 
leptin, vasopeptidase inhibitor of cardiac endogenous kinins, heparin, metalloproteinase-9, 
metalloptoiemase-1 including its tissue inhibitor, angfetensin-converthig enzyme, 
CD95/Apol/Fas, hepatocyte growth factor, soluble vascular eel! adhesion molecule-! 
(VCAMl), plasma brain natriuretic peptide, angiotensin II type receptor, endotiielial 
constitutive nitrit oxi K yw 

thrombin, endotheiin-1, cardiac myofibrillar proteins. Pas and Fas ligand, ligands thereof 
or binding partners thereof or nucleic acid molecules encoding same or their fragments or 
Uganda ot ■ i turners and contacting said biological sample with one or more 
antibodies or immunological equivalents thereof capable of binding to said one or more 
members in the biological sample and wherein the pattern of interaction between said 
members and antibodies including the absence of interaction is indicati ve of said condition 
or event and then effecting a suitable treatment regimen. 

21. A method according to Claim 20 wherein the condition or event is a 
vascular disease including cardiovascular, stroke, pulmonary, renovascular, 
cerebrovascular, thrombotic or generalized arterial or venous condition or event. 

22. A computer program product for assessing the likelihood of or risk of 
development of a condition or event associated with the systemic vasculature, said product 
comprising: - 

(1) code that receives an input value for one or more of features wherein 
said features are selected from:- 
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(a) absence or presence of myoglobin; 

(b) absence or presence of myosin light chain (MLC); 

(c) absen< )r presence i in vyc riii(MHC) 

(d) absence or presence of ioul k) including. 
CK-MB; 

(e) absence or presence of lactate dehydrogenase (LDH -114); 

(f) absence or presence of as-,; i . i as,- (ASH, 

(g) absence or presence of cardiac troponin I and T (cln~f and 
cli 1 respectively) and c Tn~f and cln-f RNA; 

(h) absence or presence of fatty aeid binding protein {FAB 
protein) including FABP1 and human heart-type; 

(i) absence or presence of glycogen pbospborylase-BB 
isoenzyme; 

(j) absence or presence ofcwtaiai natriuretic peptide (ANP); 
(k) cytoplasmic FABP; 

(f) ii >fl ' i pej ( x D i 

(m) absence or presence of adrenomedullin (ADM); 

(n) absence or presence of low density lipoprotein (LDL), very 
low density lipoprotein (VLBL ) s high density iipopn i 
(HDL) and intermediate density lipoprotein (XDL); 

(o) absence or presence of C reactive protein (CRP); 

(p) absence or presence of serum amyloid A; 

(q) absence or presence of P-select in; 

(r) abs nee senee f prostaglandin 

(s) absence or presence of platelet-activating factor (PAP); 

(t) absenee or presence of histamine; 

(u) b • ' it prese f tumor necro ? i tor a (TNFa) 

(v) absence or presence oi soluble TNF receptoj 2 (sTNFR2); 

(w) absence or presence of fibrin; 

(x) absence or pi esenc - 
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(y) absence or presence of fibrorxol yti c peptides; 

(z) absent or pre? rice of modi led ha. VtO 

(aa) absence or presence of ferritin; 

(bb) absence or presence of soluble intercellular adhesion 

molecule (ICAM) including soluble intercellular adhesion 

moleeule-1 (ICAMt); 
(cc) absence or presence of heat shock proteins; 
(dd) absence or presence of apoB. apoA, apoB; 
(ee) absence or presence of homocysteine or parts thereof; 
(ft) absence or presence of Streptococcus sp., Porphymmnas 

gingivals, Helicobacter pylori or Chlamydia pneumoniae or 

immunological relatives thereof; 
(gg) absence or presence of necrosis and platelet markers; 
£hh) absence or presence of leptm; 

(H) absence or presence of vasopeptidase inhibitor of cardiac 

endogenous kinms; 
(jj) absence or presence of heparin; 
(kt) absence or presence of tnetaUoproteinase-9; 
(11) absence or presence of metalloproteinase-1 including Its 

tissue inliibitor; 

(mm) absence or presence of angiotensui-con verting enzyme; 

(nn) absence or presence of CD95/ApG 1 /Fas; 

(oo) absence or presence of hepatoeyte growth factor; 

(pp) absence or presence of soluble vascular cell adhesion 

molecnte-l (VCAM1); 
(qq) absence presets fpia i >ra natriuretic peptii 
(rr) absenx j st ceptor; 

(ss) absence or presence of endothelial constitutive nitric oxide 

synthase; 

(it) absence or presence of glycoprotein ffla genetic 




WO 02/23 W I 



-71- 

(ttu) absence or presence of factor Vila; 
(w) absence or presence of thrombin; 
(w) absence or presenc e of e ndo thslin- 1. ; 
(xx) absence or presence of eardi: orlbril 
(yy) absence or presence of Fas and Fas ligand; and 
(s£«) absence or presence of ligands thereof or binding partners 
thereof or aadeic acid molecules encoding same or their 
fragments or ligands or binding partners; and 

(2) a computer readable medium that stores the code. 

23. A computer system for assessing the likelihood of a subject having a 

condition or event associated with the systemic vascularization wherein said computer 
system comprises:- 

(1) a machine-readable data storage medium comprising a data storage 
material encoded with machine-ieadabie data, wherein said 
machine-readable data comprise values for one or more features, 
wherein said features are selected from:- 

(a) absence or presence of myoglobin; 

(b) absence or presence of myosin light chain (MLC); 

(c) absence or presence of myosin heavy chain (MHC); 

(d) absence or presence of total creatine kinase (CK) including 

(e) abse t esence of iact roge (LD£ H4 
(fi ab l ice «i ,u ice of asp ft * v 

(g) absenci sse ce oi can i tropi n I and T (cfn-7 and 
cTn-j; respectively) and cTtW and eTn-/RNA; 

(h) absence or presence of fatty acid binding protein (FAB 
proteim h \ I I i i heart-type; 
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(i) absence or presence of glycogen phosphorylase-BB 
isoeiiKyjne; 

(j) > ice or present (a I < uretic pt 4 i * *N 
(k) cytoplasmic I^P; 

(!) absence or presence o f brain natriuretic peptide (BNP); 

(m) absence or pres ence of adrenoniedullin (.ADM); 

(n) absence or presence of low density lipoprotein (LDL), very 
low density lipoprotein (VLDL), high density lipoprotein 
(HDL) and intermediate density lipoprotein (IDL); 

(o) absence or pres enee of C reactive protein (CRP); 

(p) absence or presence of serum amyloid A; 

(q) absence or presence ofP-selectin; 

(r) absence or presence of prostaglandins; 

(s) absence or presence of platelet-activating factor (PAP); 

(t) absence or presence of histamine; 

(u) absence or presence of tumor necrosis factor a (IKFa); 

(v) absence or presence of soluble TNF receptor 2 (sTNFR2); 

(w) absence or presence of fibrin; 

(x) absence or presence of fibrinogen; 

(y) absence or presence of fibronolyiic peptides; 

(z> absence or presence of modified haemoglobin (HbAl c); 

(aa) absence or presence of ferritin; 

(bb) absence or presence of soluble intercellular adhesion 
molecule (ICAM) including soluble intercellular adhesion 

molecule- 5 (TCAM1 ); 
(ec) sent ot resenc« i < hock protj 
(dd) 

(ee) absence pr presence ofhomocysfceine or parts thereof; 

(S) absence or presence of Streptococcus sp., Porphyratmms 

gingiWiiis, Jlehcohacttr pyb) , or G > umonku or 

imnnmologkai relatives hereof; 
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(gg) bsence or presence >f necrosis and platefc narkei 
(hh) absence or presence ofleptin; 

(») absence or presence of vasopeptidase inhibitor of cafctlac 

endx>gm£raskMns; 
(jj) absence or presence of heparin; 
(kk) absence or presence of metalloproteinase-9; 
(11) absence or presence of metalloproteinase-l including its 

tissue iiilnbitor; 

(mm) absence or presence of angio tensni-eon verting enssyme; 

(an) absence or presence of CD95/Apol/Fas; 

(oo) absence or presence of hepatocyte growth factor; 

(pp) absence or presence of soluble vascular cell adhesion 

molecnle-1 (VCAMl); 
(qq) absence or presence of plasma brain n atri urettc peptide; 
(rr) absence or presence of angiotensin II typo receptor; 
(ss) absence or presence of endothelial constitutive nitric oxide 

synthase; 

(tt) absence or presence of glycoprotein 10 a genetic 

polymorphisms; 
(uu) absence or presence of factor Vila; 
(w) absence or presence of thrombin; 
(ww) absence or presence of endothetin- 1 ; 
(x%) absence or presence of c ardiac myofibrillar proteins; 
(yy) absence or presence of Fas and Fas iigand; and 

absence or presence of ligands thereof or binding partners 

thereof or nucleic acid molecules encoding same or their 

fragments or ligands or binding partners; 



(2) a working memory for storing instructions for processing said 
machine-readable data; 
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(3) a cental-processing unit coupled to said working memory and to 
said machine-readable data storage medium, for processing said 
machine readable data to provide a stun of said values 
corresponding to a predictive value for said candidate sequences; 
and 



(4) an output hardware coupled to said cental processing unit loir 
receiving said predictive value. 



wo 02 



PCT/AtHH/(MUl 




Figure la 



WO 02/23191 



PfT/AUftl/OtUl 




Figure lb 




Figure lc 



WO 02/23191 



4/8 




Figure Id 



WO«2/2JI'J1 



POVAf«l/ftU41 



5/8 




Figure le 



WO 02/23 m 



6/8 




PCT/AliOl/011-il 



7/8 



10 



! 34 



INPUTHAR3WARE 




J 




| 30 


,-20 






/ 22 




CPU 




1 

SNOmHG ! 

memory | 26 




1 I 


,,-50 




1 — x f — --' CRT 1 




H 


BUS 




r J l 43iStA\j 


r 


I 1 

1.1... 


< 


[kBQDAFD 


! 


MASS j 
SIORAGE | 






MEMORV | N 











FRM1ER ! [^955^... 



M2 ^ V 32 



OUIFUT HARDWARE | ^ 

(26 ) (24 ) | 



Figure 3 



WO 02/23 1 91 



PCT/ACfM/Olt-U 




Figures 



INTERNATIONAL SEARCH 86P0.8.T j interns tioaai application No 

_ „ _ I Pcr.Ar(n/on4< 



| A. 


CLASSmCATION OF SCBTECT MATTER 




M. CI, '•' 


G01N 35/5;> : 35/68 33/569 




i 1 n to i , ' i t u ?;si«;ai <. 1 )i i t fit j i f ! s , „, 1 f j ( ^ , j ^ IPC 




B< 


FIELDS SEARCHED 




! Mirumum dc.-.u 

IPC: go in: 


i <.n StarthcJ {c'aiis-ticaficB v m to . - ' by ! t t f ^ t 1 > 1 

3/S3 ; 33/68, 33/569 




0 can of i -i 


:;cafchcd I ;h;«;; j^tiiiiRia; tit ;o the extent t such iiocuraenfc are ijteliidsd jti trie firfds starched 


n ' ; i < bf::jt- fit*, i 1 n > tin- it a 3ii p est *-« u i v n - t t ir vitt -._ 1 1 h » 

Medline; WT'AT; Japio; CAPIus 


ems used) 


C. 


DOCCME^T^ CONSIDERED TO BE SELEVANT 




C&tegoty* 


Cisarion of <3f>cimw«tt with indicaxtai vvhfifcf appropriate oftfci wievan passages 


Relevant to ctaitr. No. 


X 


w t » *>r. ;. .m a ■ is* » " : i c\i ■■> agnostics m%) ]?ocf.«iw mf> 
Whole document. 


1-6. 20-23 


X 


WO 97/383- il A 3 (TURIN PATEKTTITOTMXSTO G Y) 16 October !§97 
Whole document. 


1-6;, 20-23 


P,X 


\\ 0 G0/54Q46 A2 (The Government of fee m&}\4 September 20(H) 
Whole doctasgftt 


1-14.16^3 


H] Further documents are .listed in. the contisuatson of Box C [x] See patent femily annex 


Sp«»l category ol et«M ,. p flf utrff{ , ul „|..k ft,,,, , H.ii,, i*« 
'A" doc itner/ tern the patera! twte at th: a* which is Parity n(,[ m with th« but eStssd to 

rsc.! ;o be vl.ij. :cScY3);ce ' j i " prtnapk c.r ix - i , ieri -i ' ,i » or j 
v >,< < n -t f -X" < • - r c;thsclain . i 
the inwraatif-wCTfing date L - r ><- tn " j 
X" ..j 

OfVi-ii lt«tt'jlH-'"lM 1 tin > "V" I O ' 1 1 'i'lU* j 

, , , ,< t _ i'>jt of . i \, t ^ <-K.iirrte.nf ts 
"O" K t i niJ k )i i . uiim i rl " * t, i of i o t 1 "An 

•r^i.'iri^n ' i if ■> <"if ' <.r ! t < t t S t , t i 
"P" v t i ft. i* f 1 1 y ) t i i t ; , t f 3 K | 


Date of tin. aeiu 




W ! 



^ MR , ,\ ^TfNTO^.rj j 
..-■!. N _ j TekphotK Nti : (02 > 6283 228 1 



CT/fSA:2t c i ' 51 





WmmA*imA& SEARCH HEPOKT Itaemational applica 

1 F< 1 V !! 0 141 


son No. 

1 


> JfJ - K „ t , ONMftf {<}• l> TO Hf RF l O-l | 


I Category* 




1 Relevant to | 
claim No. 1 


| X 


( i u>f -S h « i 

Whole document. 


' 5,-6,904,20- 
23 I 


i X 


US S,S74 ; ?.!9 A (AFFYMETSIX INC.) 23 Fcbruarv 1999 
Whole document, in particular chaw*. 


\ 144. 16-23 [ 


1 x 


GB 2 324 866 A (RANDOX LABORATORIES LTD.) 4 November 1998 
Whole document, in particular claims 16-20 and page 10 lines 33-34. 


104,16-23 | 


1 X 


WO 99/40434 Al 0NV3TROGEN") 12 Angus': 199.9 
It: particular, pages 50-3 i : claims 28-30; claim 3?. 


1-14, 16-23 | 


| X 


WO 00/49412 Al (CARBOZYME NT LTD.) 24 August 2090 
Whole document, m particular page 44 lines 9-12. 


1-14, 16-23 


| X 


WO 00/39580 Al (UNIVERSITY OF SYDNEY) 6 My 2000 
Whole document. 


1-14, 19-23 


X 


oos, T. 0.. ct al. My (2000) El t< >hor< s,Vq!,2 pp 2641-2650 

« ■ ray emzyme-f inked immunosorbent: assay for autoimmune diagnostics', 
Whole document. 


1-14, 16-23 


X 


Metidoza, E.G. et al. (W) BioT^ehniques, Vol 27, pp 77S-7S8 

'High hroughput microarray-b3s i 5 ie-Hnked immunosorbent assay (ELBA)' 

Whole document. 


1-6,9-14, 16. 
20-23 

Mi 2043 


1 X 


Plebaai, M. and Zaninotto, M. (199.9) Clinical Chemistry and Laboratory' Medicine, 
Vol. 37,p? 1113-1117. 

Cardiac IvO.tkeis Centralized or Decentralized Testing'?' 

Whole document, 


I 


Hsdson, M.P. et: aL (1999) Clinics Chimsca Aete. Vol. 284, pp 223-237. 
Oarcniv . urkrrs po m oi care tcstt tJ 


1-6 20-23 


| X 
X 


Apple, F, S. et al, 0999) Clinical Chemistry, Vol 45, pp 199-205 
•Simultaneous rapid measurement of whole blood myoglobin, creatine kinase MB, and 
cardtae troponin I by the triage cardi ac panel for detection of myocardial infarction'. 
[Reiriewd on 1 1 Oetobt K 0 fi »m 

i l: \ , ?t - 91 1 
Whole document. j 

k ^ ^ V ^UiN V P — "> " " 


i-b 20-23 


X 


j, i .o pi r. . , e r . ' - , ebon 13 

Novemb 1 : oti i > v< mefci tic cona T Oi 1 > _ 1 j 
Wheh ^ wiv t i >..,' , i .a p„ , t 


1-7, 9-14. | 
19-23 I 



l- <r,.i rOr !,SA2;J (cofiaaussior. at Box C> ( ftsij 1S9S) 



INTERNATIONAL SCARCE R£W3«r 
j < ,T.c, w no ' hTmm u\M <s RJ si foil RlTj I 



Csfcgfjry* 



rat j assage 



! Relevant to 
i cksnxNo. 



| Sobei,S, F ei ah (lV»"o> The vr <;n< <u ! un-u] 0; «. & u ^ cg<- W "" p{ -" + 4 ° 
I \ , nan > 11 a l s >m 1 MB < 11 s > i m Ktrvit, a\ph^io>^ 
I and -imitations'. 

the appendix in particular. 



fiSTFRNATICVAi, SEARCH RKf'ORT 

_ I PCT/.A 001/81141 

Box I Of/v: rations v. here c.vt.i Us claims w e f»««*J unseat diaMe {CMitmuatioti ofltein 2 of first sheet) 



i I ] Clairscis Nos : 

because they relate- to subject tn3Jter.nct required to be searched by this; Authority, namely: 



i'fCjustr i f pa ,_;di noleotnph %t ts, 

> ' . -i ex e < tha> f 'tifiitti 1 "-teiaa? vvi s^tch .inhr cerad ru\ vps .fie 11\ 
No meaningful search was possible for the above ciaiaw beeanse they cover s-aeij a vast and 
almost unlimited field such that U was impossible to comprehensively cover the entire field. 
For details see Extra Page. 



! I Claims Nee: : 



because ih.ey are dependent, cisims and are not drafted in accordance with the second aad third 
6.4(a) 



vatiot wnet t«> > of tmsu 1 is la king {< -otmoatioo of Item 3 of first sheet) 



Th^ ltjieuul'i 



I j As all required additional search fees w «e tur ; e!y paid by the applicant, this intaaatiotrai search report covers ail 
' searchable claims 

j I As a!! seareb.abte claims could be searched without effort justifying, an additional fee. this Authority did not invite 

payment of any additional tee. 
I j As only some of rise requires! additional seated fees wete bcody paid by the applicant, this ioteroatianai search 
: ' report covet;; only those dinrn;; for which fees were ?m d ; specifically chinas blc.se 



I No required add it 1 <. \ « t fee applies 1 1 < it 1 i f h< card 

: : T - t striated so the trsvei ued an t is ee 



fteaaark m Pmtmt j | Th * addd.on.d scared fees were jccompamed. >•>> the ..pphcartfs protest, 

f j No potest aceen^gBfed list payment of adJiiiorw; seardb iees. 



Form ?Cf'dSA/2](i (ees-ibaaatiors < ;>:-.; >hccC I ■■ -M\ iMH'i 



INTBWATKWAl. SEARCH KEPORT 



l'« ] U OJ tiUdj 



j Supplemental Box 



OMdiutmtfosi of Box No: I 

trategy w t hi ' u < fot >1 chi - 1 g 

partners which could iv used to -luiiai^i'j 1. measure tnui Upk* h' eh t- partner (e.g. markers) in a biciogjcai 

> t < h r t ) j ki v 1 r utu «i > 

the cardiovascular system (including "cardiac markers"). 

iles > ) i dtaisco est of j <} oj j s die 1 ' 

Claim 1 relates to the measurement of any one or move merabe; s' in a biolo ; t pre st ac 

absence, ekvebon or otherwise activated or up or down regulated of that member is assessed using a complementary 
binding partner and any resulting "partem of interaction" is indicative of a condition or event associated with the 
systemic vasculature. Such measurement of markers is well known and commonly used in die essess;nem of conditions 
i ctated v ni< 1 ' i 1 i ( j 

Claims 22 and 23 involve "a computer program product" and "a computer system" respectively. These claims appear 

rely ui refer to the entry of data (which may he a single or multiple feature,) which is ftien processed using 
conventional computet devices. The measurement of markers of an event or condition of the systemic vasculature is 
well known and the analysis of such data using a computer system h; considered obvious and therefore lacking in 
inventiveness. As such these claims have not been Searched* 

li is to be noted that wherever citations wars determined to have soma relevance to the above claims tins lias been 
noted. However it is to he understood that claims 1, 22 and 23 were not searched due to the vast scope encompassed by 
these claims. 



l:\TOiNATiONiAL SEARCH REi'OK'f 



PCT7AU01/0H4I 



flus Araiex lists the known V pabHcatj'oi s cited is tii 

ahove-meaii i Office is particulars 

\ jjch 1 e met ly given for iJrse | ormattos 



Patent Dccuraets: Ciwc ia 
Search Report 



I-T.ren: Family Member 



US 


5690 i 03 


AU 


33668/9? 


BP 


925014 


WO 


97/48327 


as 


2324866 


AU 


7133SS 


BR 


9800655 


CA 


2235183 






GN 


1215167 


EP 


■834*42 


eg 


9S02I5 






HP 


9800920 


IP 


103190 a 


NO 


9S1766 






m 


330227 










wo 


200039580 


All 


200022703 




1151300 






WO 


200049412 


AU 


200025705 


EP 


1153298 






WO 


99/40434 


AU 


25838/99 


BP 


1060395 






wo 


92/21973 


AU 


656202 


CA 


2110705 


BP 


5*8891 






IP 


650*204 


SB 


9501735 






wo 


200054046 


Aii 


200041705 










wo 




EP 


S92927 


JP 


2000:509486 






wo 


96 3264$ 


AU 


51 1.79/96 


CA 


2215018 


EP 


826151 






US 


5744358 


NO 


974682 


US 


5604105 






US 


5747274 


US 


5710008 


AU 


45539/93 






CA 


2167214 


EP 


710252 


WO 


9502612 






2A 


9404547 











END OJ \N £> 



